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CHAPTER I. INTRODUCTION 
Moderation In all things, but a 
binge of something everyday. 
•-Anonymous 
As the population ages and Individuals are living longer, concerns 
about Increased demands for health care and the financing of health care 
services have been in the forefront of health care policy. Health 
professionals and laypersons alike have begun to point to the potential 
social and economic benefits of promoting "healthy lifestyles." 
Promoting healthy lifestyle patterns Is a concern for all age groups. 
Indeed, such a lifestyle early in life and continued through the life 
course may facilitate an old age characterized by Independence and 
physical and mental well-being. Identification of successful patterns of 
preventive health behaviors across the life course can assist in targeting 
needed health education promotion and in the creation of public policy 
initiatives. 
The Center for Disease Control (1980) has estimated that 50% of the 
top ten causes of death in this country can be linked directly to negative 
health behaviors. Early studies empirically confirmed that there Is a 
link between good health and positive health practices (Belloc and 
Breslow, 1972), Results indicated that those who regularly engaged in 
physical activity, slept eight hours each night, ate regular meals, and 
did not have weight problems reported better physical health (Belloc and 
Breslow, 1972). 
Since the early study by Belloc and Breslow, the number of activities 
that are believed to be representative of positive health behaviors 
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continues to expand. Health promoting lifestyles have been 
operatlonallzed In research as eating breakfast, sleeping seven to eight 
hours nightly, engaging In physical activity, not smoking, limiting the 
Intake of alcohol, and controlling weight (Wilson and Ellnson, 1981); 
recency of seeing a health practitioner, limiting red meat, use of seat 
belts, taking long walks, and the use of dental floss (Rakowskl, 1988); 
pedestrian habits, driving behavior, hygiene, medical check-ups, and 
dental care (Langlie, 1977). 
One question that has received limited attention is whether or not 
participation in certain health behaviors is an indication that an 
individual engages in a variety of preventive behaviors. In other words, 
if individuals exercise and monitor dietary intake, are they Just as 
likely to wear seat belts or have preventive medical examinations? This 
question speaks directly to the ability to identify a healthy "lifestyle." 
Available evidence would suggest, however, that preventive health 
behaviors are positively, but weakly Intercorrelated (Langlie, 1977). 
Since early evidence established the link between positive health 
actions and low mortality rates, empirical studies have sought to identify 
antecedents of preventive health practices among the general population. 
Research has revealed that preventive health behaviors are associated with 
higher education and income (Harris and Guten, 1979); not being employed 
full-time, having greater social participation, being unmarried (Rakowskl, 
1988); having Instrumental social support (Seeman, Seeman, and Sayles, 
1985); ethnic and religious affiliation (Quah, 1985); and Internal locus 
of control (Prohaska et al., 1985), In addition, studies have 
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consistently Indicated that women are more likely to engage In preventive 
health behaviors than are men (Rakowskl, 1988; Prohaska et al., 1985; 
Walker et al., 1988; Langlle, 1977). 
Differences In preventive health practices across age cohorts have 
also been Investigated. Significant age group differences In measures of 
health responsibility, nutrition, and stress management were found with 
older adults (aged 55-88) having higher overall health promoting lifestyle 
scores than both of the younger cohorts (aged 18-34 and 35-54) (Walker et 
al,, 1988). Wilson and Elinson (1981) found age differences in positive 
health practices, but with no consistent pattern ascertainable, except for 
eating breakfast on a dally basis. Others report that older age cohorts 
practice more preventive health behaviors than those in younger cohorts 
(Prohaska et al., 1985). While many of the studies have found age 
differences in health behaviors, others have not found differences 
(Langlle, 1977). Identification of patterns of preventive health 
behaviors among and between age cohorts can facilitate the targeting of 
appropriate health promotion education for each age cohort. Individuals 
may vary with respect to awareness of health needs, biological aging 
processes, and life situations such as job and family commitments that may 
serve to prohibit participation in health practices. An examination of 
health behaviors delineated by age may serve to highlight important 
differences between cohorts. 
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Research Problem 
Despite the growing number of empirical studies on preventive health 
behaviors, the amount of variance explained for preventive behaviors 
remains low. It has been suggested that this Is due In part to variant 
nature of the preventive health behaviors themselves. As a result, It may 
not be possible to generalize across Individual practices, and, 
consequently Identifying antecedents of a positive lifestyle may be 
difficult. As mentioned earlier, an Index of health behavior has been the 
most common way to represent the construct of preventive health behavior. 
Other studies have examined preventive health behavior based on one 
activity, such as obtaining preventive dental care (Chen and Land, 1986). 
Are Individuals Inclined to practice a group of preventive health 
practices? If not, should preventive health behaviors continue to be 
studied one dimension at a time? One way to examine the question of the 
dimensionality of preventive health behavior Is to conduct a confirmatory 
factor analysis via a structural equation model. Using structural 
equation modeling allows the researcher to (1) determine which latent 
variables are correlated,.(2) Identify the observed variables thought to 
be affected by latent variables, and (3) determine which observed 
variables are affected by unique factors. In addition, the researcher can 
specify unique factors that are correlated (Long, 1983). This technique 
can be employed to Investigate whether or not certain health promoting 
actions represent a single latent construct of preventive health behavior. 
Whereas empirical research has investigated some commonalities among 
preventive health behaviors, further study is needed in other areas. One 
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Is the utility of models that are designed to predict participation in 
preventive health behaviors. One model that has been used to a great 
extent in the health psychology literature is the Health Belief Model 
(HBM) (Rosenstock, 1966). The model attempts to explain the likelihood of 
taking a recommended preventive health action on the basis of cognitive 
beliefs about the specific health behavior. These beliefs Include the 
Individual's perceived susceptibility and threat of illness, as well as 
the perceived benefits minus the barriers to preventive action. Locus of 
control, as measured by efficacy of health behaviors, recently was added 
to the model (Rosenstock, Strecher, and Becker, 1988). The HBM has been 
applied to specific preventive health actions such as smoking behavior, 
immunizations, breast cancer screening, and preventive dental exams 
(Swlnehart and Kirscht, 1966; Cummlngs et al., 1979; Fink, Shapiro, and 
Roeser, 1972; and Chen and Land, 1986). Although the HBM has been applied 
to individual preventive health actions, it has not been used widely to 
investigate multiple preventive health actions or tested using a 
structural modeling approach. 
Another limitation in the preventive health behavior research is the 
lack of studies employing panel data. Only a few studies have been 
longitudinal in nature. Using panel data is a way in which to study 
changes in preventive health behavior that occur over time and to provide 
possible explanations for changes in behavior. 
The purpose of this research is three-fold. First, it will explore 
the dimensionality of preventive health behavior, using fourteen behaviors 
commonly used as variables representing preventive health behavior. A 
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confirmatory factor analysis using LISREL IV (Jôreskog and Sôrbom, 1986) 
will be used to conduct the analysis. 
Second, once the dependent variable of preventive health behavior has 
been Identified on the basis of the confirmatory factor analysis, the HBM 
will be used to test the relationships between preventive health behavior 
and the variables specified In the model. The variables used to test the 
HBH concepts are measures of perceived health status and perceived 
vulnerability of health status, external cues thought to facilitate health 
concern and barriers to preventive health care. The first HBH will 
examine the relationship between health status, perceived vulnerability, 
health cues, and barriers to preventive health behavior. The second HBM 
to be tested will use the same variables In addition to demographic 
Indicators of income, gender, education, and a measure of social network. 
Each of the models will be analyzed for three different age cohorts 
(20-35, 36-49, 50-64) allowing for differentiation of subgroups in the 
general population. 
The third purpose of this research is to observe preventive health 
behavior patterns across the two waves of data. A review of the 
literature does not reveal studies that have taken advantage of both waves 
of data from the National Survey of Preventive Health Practices and 
Consequences. This may be due in part to the unfamiliarlty of statistical 
methods which can be appropriately applied to longitudinal and panel data 
(Campbell et al., 1987). It has also been argued elsewhere that a one-
year time span would not allow for individuals to pass into different 
cohorts and as a result would not offer any additional insights into 
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period, cohort, or age effects (Rakowskl, 1988). It should not be ruled 
out, however, that health behaviors may change over a course of a year and 
certainly the possibility warrants an Investigation, while taking Into 
account these limitations. 
Of central concern Is the relationship between health status and the 
participation In general health promoting behaviors. A two-wave, two-
variable model will be used to Investigate the stability effects of health 
habits at time 1 on health habits at time 2; the simultaneous effects of 
health habits on health at times 1 and 2; and crosslag effects of health 
at time 1 on habits at time 2 as well as the crosslag effect of health 
habits at time 1 on health at time 2. 
In summary, the purpose of this dissertation is to explore the 
relationship between social-psychological factors and individual 
preventive health behaviors. Such a focus, however, is not to imply that 
individuals are solely to blame for their health status. 
This study is based upon secondary data from the National Survey of 
Personal Health Practices and Consequences (NSPHPC). Data were collected 
in two waves, wave I in 1979 and wave II one year later. Telephone 
interviews were conducted with 3,025 persons aged 20-64 who were selected 
via a three-stage stratified cluster design. Information was collected on 
health practices (dietary Intake, smoking, alcohol consumption, physical 
activities, weight, and hours of sleep) and Included questions assessing 
social network characteristics, psychological well-being, life events, 
self-reported health status and demographic measures. 
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Organization of the Dissertation 
Following this introduction, Chapter II will review the different 
models of health behavior that exist in the social-psychological 
literature. In addition, studies that have examined preventive health 
behavior will be reviewed with special attention given to the use of 
preventive health behavior as a dependent variable. Studies using the HBM 
as a means of predicting health behavior will also be discussed. Chapter 
III will discuss the methods, measures, and statistical procedures used to 
examine the research questions. Chapter IV will present the results of 
the statistical analyses, and Chapter V will provide a discussion and 
summary of the research presented. 
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CHAPTER II. REVIEW OF LITERATURE 
Sociology of Health 
Medical sociology is a relatively new area of concentration within the 
field of sociology. The origins of medical sociology have been traced to 
Durkheim's classic work on suicide in 1897, even though suicide was not 
considered a medical problem at the time (Twaddle and Messier, 1987). 
Health and illness behavior in a general sense was not examined until the 
1920s. The study of Middletown (Lynd and Lynd, 1929) was among the 
earliest to investigate the organization of medical care and utilization 
patterns within the community (Twaddle and Hessler, 1987). Parson's work 
in 1951, The Social System, has been pinpointed as the piece that made 
medical care "sociologically relevant" (Twaddle and Hessler, 1987, p. 16). 
His work included an examination of the roles of the physician, the 
patient, sickness, and health within a functionalist framework. 
The next development in the field of sociology of health was in 1957, 
when Straus proposed a theoretical framework for medical sociology 
(Wolinsky, 1988). At the core of this framework is the distinction made 
between sociology of medicine and sociology in medicine. According to 
Straus (1957), sociology of medicine is concerned with the organizational 
structure of health care, the role relationships, and the functions of 
medicine as a system of behavior. Further, it is suggested that 
professional sociologists outside the medical world can best apply 
sociological theories and principles of social relationships and social 
organizations to the study of medicine and health. The second category, 
sociology in medicine, differs in that sociologists are working within the 
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realm of medicine, either with or without the benefit of using 
sociological theory to study problems within the medical system, such as 
patient compliance with a prescribed medical regimen or the prevention of 
illness and treatment (Twaddle and Hessler, 1987). Although the 
distinction between sociology of and in medicine still remains, medical 
sociologists are primarily drawn to study the relationship between social 
factors and health (Wolinsky, 1988). 
Basic to the study of the relationship between social factors and 
health is the Idea that "health," "Illness," and "medical treatment" are 
culturally bound (Twaddle and Hessler, 1987). Currently in our society, 
life is valued over death as is health over illness. The treatment of 
Illness in our society has been focused primarily on the abatement of 
disease through the expertise of a physician and the technological 
advancements of medical science. A more recent approach has been to focus 
on a "preventive" approach, suggesting that the best defense against 
Illness is to adopt a healthy lifestyle. Wildavsky (1977), cited in 
Taylor (1989), states that: 
The best estimates are that the medical system (doctors, drugs, 
• hospitals) affects about 10 percent of the usual indices for 
measuring health.... The remaining 90 percent are determined by 
factors over which doctors have little or no control, from 
individual lifestyle (smoking, exercise, worry), to social 
conditions (income, eating habits, physiological inheritance), to 
the physical environment (air and water quality) (p. 369). 
For some, prevention entails broad social reforms needed to Improve the 
quality of the social environment, for others the focus is on changing the 
self-destructive habits of individuals (Taylor, 1989). 
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Health Behavior 
There are numerous dimensions and typologies within health behavior. 
The literature is replete with concepts such as self-care, health 
maintenance, health promotion, lay-care, wellness behavior, illness 
behavior, and the like, often with no consensus on definition (Hickey, 
1980). This makes broad comparisons of findings across the field 
challenging. 
Within the area of medical sociology, three genre of health behavior 
have emerged: illness behavior, sick role behavior, and health behavior. 
As a result, three distinct areas of inquiry have evolved. 
Illness behaviors are generally considered to be actions individuals 
take after symptoms occur and are perceived. Mechanic (1962) defined 
illness behavior as any condition which causes, or might usefully cause, 
an individual to be concerned about her or his symptoms and to seek help. 
Similarly, Suchman (1965) defined illness behavior as the way in which 
symptoms are perceived, evaluated, and acted upon by a person who 
recognizes some pain, discomfort, or other signs of organic malfunction. 
Typically, research on illness behavior examines the processes of illness 
perception and responses to perceived symptoms. 
The sick role, as formulated by Parsons (1951) within the structural 
functionalist framework, represents a different theoretical perspective of 
health actions. Parsons believed that in order to adequately perform 
their obligated roles in society, individuals had a "health role" to 
perform. Implicit in this role is the high value placed on wellness. The 
smooth functioning of society requires that each member maintain one's 
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health because this allows everyone to perform as an effective member of 
society. This health role also Implies an obligation to prevent Illness. 
When a person is ill, that individual must adopt a "sick role" with 
specific behaviors designed to facilitate a return to functioning as 
quickly as possible. According to Parsons, there are four components of 
the sick role. First, the individual is not held responsible for her/his 
illness. Second, the Illness gives the individual a legitimate reason for 
not participating in normal tasks and obligations. Third, although 
persons are excused for being ill, they are expected to realize that 
Illness represents an undesirable condition and they should be motivated 
to get well. Finally, getting well is assumed to be linked to seeking 
professional assistance and following Che advice given. 
The third area of research, and the focus of the present study, 
pertains to preventive health actions or behaviors of individuals thought 
to contribute to positive health status. Early research in the area of 
health behavior has relied heavily on the definition set forth by Kasl and 
Cobb (1966), which sought to distinguish health behavior from both sick 
role behavior and Illness behavior by focusing on behaviors individuals 
engage in when they are not ill. According to Kasl and Cobb, health 
behavior is defined as "any activity undertaken by a person believing 
himself to be healthy for the purpose of preventing disease or detecting 
it at an asymptomatic stage" (Kasl and Cobb, 1966, p. 246). 
A number of variations on this definition have emerged with each 
emphasizing a different aspect of health behavior (see Table 1). The 
definition of health promoting activities can be based on whether or not a 
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person Is healthy, whether the behaviors performed are considered to be 
objectively or subjectively effective, and on whether or not actually 
engaging in health practices is for the primary purpose of good health or 
for some other purpose, such as social interaction. Langlie's (1977) 
definition of preventive health behavior is limited to those activities 
that are "medically recommended action, voluntarily undertaken" by the 
individual. Medically recommended health promoting activities are those 
accepted by the medical establishment as linked to illness prevention, 
such as reducing the intake of salt or fat in the diet. 
Others have argued that limiting health behaviors only to those that 
are embraced by the medical establishment does nothing to contribute to a 
fuller understanding of how individuals attempt to maintain good health. 
Behaviors such as taking a hot bath or avoiding the chills may be 
perceived by some as valid health promoting behaviors (Amir, 1987; 
Prohaska et al., 1985). In addition, behaviors generally regarded by the 
medical establishment as effective health promoting activities may change 
over time or have their effectiveness questioned. 
Harris and Guten's (1979) definition considers both health status and 
a subjective assessment of health actions by defining preventive health 
behavior as "any behavior performed by a person, regardless of his or her 
perceived or actual health status in order to protect, promote, or 
maintain his or her health, whether or not such behavior is objectively 
effective..." (p. 18). It is implicit in most definitions of preventive 
health behavior that individuals are intentionally engaging in a given 
behavior with health promotion being the primary goal of the activity. 
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Table 1. Selected definitions of preventive health behavior 
Kasl and Cobb (1966) "Any activity undertaken by a person 
believing him [her] self to be healthy, 
for the purpose of preventing disease or 
detecting it in an asymptomatic stage." 
Langlle (1977) "Any medically recommended action, 
voluntarily undertaken by a person who 
believes him [her] self to be healthy, 
that tends to prevent disease or 
disability and/or detect disease in an 
asymptomatic stage." 
Harris and Guten (1979) "Any behavior performed by a person, 
regardless of his or her perceived or 
actual health status in order to protect, 
promote or maintain his or her health, 
whether or not such behavior is 
objectively effective..." 
Kirscht (1983) "Any behavior that people engage in 
spontaneously or can be Induced to perform 
with the intention of alleviating the 
Impact of potential risks and hazards in 
their environment." 
Amir (1987) Intentional Health Behavior: "Any 
behavior thoughtfully undertaken by 
individuals regardless of health status in 
order to protect, promote, maintain or 
improve health." 
General Health Behavior: "Any behavior 
performed by an individual, regardless of 
health status, whether intentional or not, 
that might have protective or preventive 
value in maintaining or improving health." 
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Some researchers have attempted to differentiate between behaviors in 
which individuals intentionally undertake activities for the sole purpose 
of health promotion and those in which health promotion is an 
unintentional outcome of their behaviors. Amir (1987) defined intentional 
health behavior as any behavior "thoughtfully undertaken by the individual 
regardless of health status in order to protect, promote, maintain, or 
improve health status" and general health behavior as "any behavior 
performed by an individual regardless of health status, whether 
intentional or not, that might have protective or preventive value in 
maintaining or improving health" (p. 360). General health behaviors such 
as eating sensibly, keeping a first aid kit in the home and "avoid letting 
things get me down" were mentioned by respondents. Individuals may also 
engage in physical exercise for the primary purpose of physical 
attractiveness, and any positive consequences to health status may be 
secondary. The reasons Individuals take part in health behaviors have not 
received a great deal of empirical attention. 
While the definitions and typologies of health behavior continue to 
expand, there have been various models developed and designed to predict 
participation in a wide variety of health promoting activities. 
Models of Health Behavior 
Andersen (1968) developed a health behavior model to predict health 
service utilization. The core concepts of the health services utilization 
model are identified as factors that are considered to be predisposing, 
enabling, and need related. Predisposing factors are those variables that 
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predispose an Individual to be more likely to use health services prior to 
experiencing an illness. Predisposing factors have been operationalized 
as age, sex, and social structure characteristics of education and 
occupation, and a belief that health care can be helpful in treating 
illness. Enabling factors are those thought to facilitate use of health 
care services such as income, insurance, and having access to health 
services. Need is the perception by the individual that she or he is ill 
or in need of some medical assistance. The perception of need can be 
initiated by one's own perception or by the information provided by a 
professional. The model has been expanded to include the influence of the 
social context on health service utilization which includes the 
characteristics of the health care delivery system and financing 
mechanisms (Aday and Andersen, 1975). 
A number of researchers have used this model to predict the use of 
various types of formal health care services. For elderly respondents, 
need was found to be the most important predictor of hospital and 
physician use (Wolinsky, 1983; Wan and Arling, 1983). Specific variables 
used to operationalize "need" that were found to be significant in 
explaining health service use have been illness, disability, and a 
subjective measure of health (Coulton and Frost, 1982; Wolinsky and Coe, 
1984). As the model implies, its primary application has been on health 
behavior characterized by the utilization of medical services rather than 
informal health behaviors, and the amount of variance explained by the 
model has been low (Wolinsky, Coe, and Mosely, 1987). 
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A more social psychological approach to predict preventive health 
behavior is the Ajzen-Fishbein Behavioral Intentions Model (BIM) (Fishbein 
and AJzen, 1975). Wallston and Wallston (1984) provide a concise 
description of the model: 
...overt behavior is a function of one's intention to perform the 
behavior (BI)...[which] in turn can be predicted by a linear 
combination of attitude toward the act (Aact) and normative 
beliefs (NB) multiplied by motivation to comply with the beliefs 
(HC). The attitude toward the act is the attitude toward 
performance of the behavior and is a function of the beliefs 
about the consequences of performing behavior (B) and the 
evaluation of those consequences (A). 
The unique contributions of the BIM are that behavioral intention, rather 
than behavior itself, is the dependent variable and the addition of a 
normative component within the learning sequence. The introduction of 
behavioral intention as the dependent variable is an important 
contribution; studies have revealed that intention, rather than belief, is 
a better predictor of actual behavior (Fishbein and AJzen, 1975). In 
addition, if significant others see health behavior as valuable, this may 
facilitate the adoption of health promoting behaviors (Wallston and 
Wallston, 1984). Some applications of the BIM have been attempted with 
regard to family planning (Fishbein and Jaccard, 1973), and immunizations 
(Oliver and Berger, 1979). In a review of a number of studies employing 
the BIM, Mullen et al. (1987) found that behavioral intention does predict 
behavior especially well when the time frame is short and the intent is 
clearly specified. 
The Health Belief Model (HBM) formulated by Rosenstock (1966) has been 
one of the most frequently used models in health behavior research. The 
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model evolved from the applied work of Rosenstock and others In an attempt 
to explain the "widespread failure" of people to accept preventive 
screening tests for tuberculosis, polio, influenza, cervical cancer, and 
dental disease even though the examinations were available for free or at 
low cost (Rosenstock, 1974, p. 328). The HBM applies social psychological 
principles and was influenced by Kurt Lewin's field theory. 
Theoretical Framework of the Health Belief Model 
According to field theory, every individual exists in a cognitive 
lifespace, which represents the social environment, relationships to 
others, and one's own place in society (Lewin, 1936). Regions within the 
lifespace consist of both negative and positive regions. Negative regions 
exert a force thought to compel movement away from that region, whereas 
positive regions are thought to pull individuals toward that region 
(Lewin, 1936). The need to move away from a negative region to a positive 
region causes a state of tension and individuals attempt to reduce the 
tension. The reduction of tension (movement toward the goal and away from 
the negative region) may be accomplished either cognitively or 
behaviorally (Lewin, 1936). Locomotion toward positive goal regions will 
occur as long as there are no strong counterforces or movement from that 
region would require movement into an even greater negative region. 
Finally, external sources may facilitate awareness sufficient to cause 
tension and consequently, the need to move away from a negative region 
(Deutsch and Krauss, 1965). 
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In applying Lewln's work to health behavior, Rosenstock Identified ill 
health as a negative region and preventive health a goal or positive 
region. Further, individuals are thought to move away from ill health or 
high susceptibility and desire to attain or maintain positive states of 
health (Maiman and Becker, 1974). Using Lewin's concepts of movement or 
"locomotion" and tension within cognitive fields, Rosenstock (1974) 
identified three components that would be necessary to induce individuals 
to move to regions of preventive health actions: (1) belief that one was 
personally susceptible to an illness or disease, (2) contracting the 
illness or disease would have at least moderately severe consequences on 
his or her life, and (3) engaging in a preventive health action would be 
beneficial In reducing the susceptibility of contracting the illness or in 
reducing the severity if Illness occurred, providing the preventive action 
would not entail overcoming Important psychological barriers. 
Psychological conflict may occur when individuals believe a given action 
will be effective, but they may be deterred from engaging in that action 
due to barriers caused by fear, inconvenience, or expense (Rosenstock, 
1974). According to Rosenstock (1974), three resolutions to this tension 
can occur; if readiness to act is high and the barriers are weak, behavior 
is likely to occur; if readiness to act is low and negative barriers are 
high, behavior is not likely to occur; tension is more difficult to 
resolve when readiness to act is high and the barriers are high as well. 
In this latter situation, two possible outcomes can occur; one may remove 
him or herself psychologically from the situation or anxiety will Increase 
to such a level that objective decision-making is no longer possible. 
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Rosenstock (1974) believed that factors acting as "cues" were 
necessary to move the Individual from a "readiness to act" state Into 
actual behavior and cues were consequently Included as a fourth component. 
Cues could be either Internal (bodily states) or external (health 
promotion through the media). It Is believed that the Intensity of the 
cues sufficient enough to trigger behavior varies with the degree of 
susceptibility and seriousness. For example, If perceived susceptibility 
or seriousness are low, the Intensity of cues would have to be great. 
Finally, demographic and structural variables such as social class and 
reference group, were Included In the model. These serve to condition 
Individual perceptions and perceived benefits of engaging In preventive 
health behaviors (Rosenstock, 1974). 
The complete model Is presented In Figure 1. The five components are 
(1) the Individual's perceived susceptibility or vulnerability to a 
particular condition, (2) the individual's perception of the severity of 
consequences of contracting the Illness, (3) the potential benefits of 
reducing actual or perceived susceptibility weighed against barriers or 
costs of the proposed action, (4) Internal and external cues that trigger 
the appropriate preventive health action, and (5) modifying demographic, 
social psychological, and structural variables. The model hypothesizes 
that high perceived susceptibility, vulnerability, seriousness, and 
benefits are positively related to the health action in question, whereas 
high costs or barriers are inversely related. 
In summary, the HBM is based on the work of Lewln, who hypothesized 
that behavior is the result of locomotion or movement away from negative 
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INDIVIDUAL 
PERCEPTIONS MODIFYING 
LIKELIHOOD 
OF ACTION 
Perceived threat 
of Disease "X" 
Likelihood of 
taking 
recommended 
preventive 
health action 
Perceived 
susceptibility 
to Disease "X" 
Perceived 
seriousness 
(severity) of 
Disease "X" 
Perceived barriers 
to preventive 
action 
Perceived benefits 
of preventive 
action 
minus 
Demographic variables 
(age, sex, race, 
e t h n i c i t y ,  e t c . )  
Sociopsvchological 
variablea 
(personality, 
social class, peer 
and reference group 
pressure, etc.) 
Cues to Action 
Mass media campaigns 
Advice from others 
Reminder postcard from 
physician or dentist 
Illness of family member 
or friend 
Newspaper or magazine 
article 
Figure 1. Health Belief Model 
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regions existing within cognitive lifespace. Health is assumed to be 
positively valued as ill health is negatively valued. If the state of 
readiness is high, the barriers to act are low, the individual will be 
more likely to engage in preventive health behavior. 
In a critique of the HBM, Kirscht (1988) suggests that the model 
should best apply to less repetitive behaviors in which health 
considerations are clearly linked to actions, such as annual breast 
examinations designed to prevent breast cancer. However, he observes that 
there is also a need to link "general-purpose health-related behaviors" 
(e.g. physical checkup) with global perceptions of health beliefs. One 
purpose of this dissertation is to examine the utility of the HBM to 
predict global health behaviors not related to a specific threat of 
illness or disease by using a causal model. Whereas the construction of 
the model makes it theoretically appropriate to examine it via a path 
analytical framework, there have been only a few studies using this 
approach (Chen and Land, 1986). 
Preventive Health Behavior and Its Outcomes 
Using preventive health behavior as an independent variable, much of 
the research supports the relationship between positive health practices 
and better health status and lower mortality rates. In the Alameda study, 
Belloc and Breslow (1972) found favorable health status was related to 
sleeping seven to eight hours a day, frequent participation in 
recreational activities, and having never smoked. Poor health status was 
related to erratic eating, being overweight, and consuming five or more 
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alcoholic drinks in one sitting. Wilson and Ellnson (1981), using data 
from the National Survey of Preventive Health Practices and Consequences, 
reported similar findings. An index of health practices was created using 
measures of eating breakfast, sleeping an adequate number of hours each 
night, body weight, and drinking and smoking behaviors. Results indicated 
that the more health habits people practiced, the less likely they were to 
report health problems (Wilson and Elinson, 1981). 
Having established that positive health practices are related to 
better health status, research in preventive health behavior has been 
directed toward identification of correlates of positive health practices. 
Preventive Health Behavior as a Dependent Variable 
Used as a dependent variable, preventive health behavior has become a 
rubric under which numerous activities are classified. Rakowski (1986) 
reviewed a number of different sources and reported the various ways in 
which preventive health actions have been operationalized. These are 
presented in Table 2. Upon closer inspection, it is apparent that each 
behavior represents a different dimension of health behavior. Some 
behaviors can be considered habitual, everyday behaviors that may not 
require large commitments of time and energy, such as brushing one's teeth 
or wearing a seat belt. Other behaviors, such as regular physical 
exercise, represent greater time commitments. Some behaviors may also 
require some degree of efficacy, such as swimming. In addition, some 
behaviors are conducted once every year or two years, as is the case with 
medical examinations and immunizations. There also may be a temporal 
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element influencing health behaviors. Many behaviors do not result in an 
immediate benefit or provide a tangible sense of security; therefore, one 
must believe in a health promotive "lifestyle" knowing that the benefits 
may not be readily visible. Hickey (1980) suggested that; 
Health behavior is an important manifestation of a person's 
psychological perspective. It reflects the individual's 
perception of his or her health status and the person's concern 
about health...(p.92). 
Given the variant nature of preventive health behaviors, the question of 
the existence of relationship among these different behaviors warrants 
further attention. Exploring the relationship among preventive health 
behaviors can provide the basis for the development of health promotion 
strategies. Bruhn (1989) cites this as an area in need of future research 
by stating: 
We need to know more about the * clustering effect' of health 
behaviors among individuals at different stages of life and 
identify the approaches to changing clusters of related behaviors 
rather than focus on Individual behaviors (p.83). 
The Interrelationships among 
Preventive Health Behaviors 
Often the statistical treatment of health behaviors has been to sum 
various health practices without reporting the relationship among those 
behaviors. This technique may be measuring a healthy "lifestyle," but 
such a summation of behaviors cannot speak to the various dimensions that 
certain behaviors may represent. 
Studies reporting the relationship among health practices generally 
conclude that only a moderate association exists. Steele and HcBroom 
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Table 2. Types of behavior identified as preventive health behavior^  
Moderation in the use of alcohol. 
Limited use of tobacco. 
Obtaining regular medical examinations (with tests appropriate 
for one's sex). 
Obtaining immunizations as necessary. 
Obtaining regular dental examinations. 
Obtaining regular eye examinations. 
Performing self-exams at appropriate intervals. 
Monitoring of dietary intake (e.g., nutrients, calories, fat, 
salt, sugar, caffeine, fiber, trace minerals). 
Monitoring of weight. 
Maintaining an adequate sleep pattern. 
Participation in physical activity/exercise on a regular basis. 
Informed use of over-the-counter medications. 
Informed use of vitamin supplements. 
Not using medications prescribed for other persons. 
Following an appropriate schedule of meals. 
Responding to organized health screening outreach efforts. 
Destroying old or unused medications; checking expiration dates. 
Seeking information on illness problems and health issues of aging. 
Maintaining an appropriate balance of work and relaxation activities. 
Dressing appropriately for weather conditions. 
Taking proper care of feet and toenails. 
Using seat belts when a driver and a passenger. 
Avoiding settings known to pose environmental hazards of pollution 
or other contamination. 
Performing appropriate personal hygiene practices. 
Using dental floss and/or denture care materials. 
Engaging in activities considered to promote a "positive outlook on life." 
Staying abreast of new information about health and health care. 
Participating in health education activities. 
Rearranging furniture and other household items to accommodate 
physical/sensory changes; checking for safety hazards. 
Keeping a first-aid kit and smoke detector in the dwelling. 
Having a repertoire of strategies for the management of stress-
producing life events. 
S^ource: Rakowskl (1986, pp. 96-97). 
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(1972) Investigated that preventive health behavior, which they defined as 
engaging In physical check-ups, dental and eye examinations, and being 
covered by Insurance. When analyzing correlations among these health 
behaviors, the strongest relationship was between physical check-ups and 
eye examinations (r-.21). Langlle (1979) Investigated the relationship 
between 20 preventive health behaviors. She found 37 of 55 inter-
correlatlons among such behaviors as driving and pedestrian behaviors, 
personal hygiene, smoking, seat belt use, medical check-ups, dental care, 
Immunization behaviors, miscellaneous examinations, exercise, and 
nutrition to be positive and significant, although none was above r-.44. 
The strongest Inter-correlations were between driving and pedestrian 
behavior (r-.44); medical check-ups and dental care (r-.40); medical 
check-ups and miscellaneous examinations (r-.35); and personal hygiene and 
pedestrian behavior (r-.35). 
Rakowskl (1988) examined the relationship between seeing a 
dentist, physician, having an eye exam, limiting consumption of 
red meat, seat belt use, walking, and using dental floss. Although not 
reporting the correlation coefficients, he reported that in four different 
age cohorts only 14 correlations out of 144 possible palrwise combinations 
equaled or exceeded r-.20. 
Exploratory factor analysis has also been utilized to investigate the 
dimensionality of preventive health behavior. Using a principal 
components factor analysis, Langlle (1977) identified two factors and 
consequently labeled these behaviors as "direct," where inappropriate 
behavior is a direct risk to health, and "Indirect," where failure to 
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comply does not constitute a direct health hazard. The "direct" risk 
behaviors were driving and pedestrian behavior, hygiene practices, and 
smoking; "indirect" risk behaviors were seat belt use, medical and 
screening exams, dental check-ups, immunizations, nutrition, and exercise. 
Langlie concluded that preventive health behavior had at least these two 
dimensions, supporting the contention that health behaviors do not 
represent a single phenomenon. 
Kronenfeld et al. (1988) examined the dimensionality of six personal 
health practices. The sample was divided by gender, and a principal 
components factor analysis was conducted. Three factors were extracted 
for both men and women. For women, the first factor represented "risky" 
behaviors (smoking, drinking, and being overweight); negative loading of 
leisure time activity and a positive loading of eating light meat formed 
the second factor; and the third factor had positive loadings of stress 
and leisure time activity. For men, a slightly different pattern emerged. 
Good diet and poor alcohol practices represented the first factor; the 
second factor was represented by good practice and stress management and 
exercise; and the third factor was formed by proper weight and not 
smoking. The authors concluded that these six personal health habits did 
not form one single dimension of health behavior. 
Harris and Guten (1979) examined the dimensions of preventive health 
behavior by asking respondents to indicate the three most important things 
done to protect their health. The results revealed five clusters of 
health behavior: health practices, safety, prevention, avoiding 
environmental hazards, and harmful substance avoidance. They also 
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reported that generalizing across health behaviors was not empirically 
Justifiable, as individuals who obtain preventive health examinations were 
no more or less likely to perform other types of behavior. 
Amir (1987) attempted to replicate Harris and Guten's clusters of 
health behavior with a sample of British elderly. The results indicated 
five different clusters of health behaviors: physical activity, 
relaxation, preventive health care, personal health practices, and risk 
avoidance. Hickey, Rakowski, and Julius (1988) also conducted a factor 
analysis of the responses of a community sample of aged adults and found 
four dimensions of health behavior: health routines, information seeking, 
medical and self-examinations, and risk avoidance. 
In summary, preventive health behaviors are often modestly, but 
positively, correlated. The ability to distinguish between those having a 
healthy lifestyle and those having an unhealthy lifestyle appears to be a 
difficult task. It is clear from the research that the delineation 
between the two lifestyles is empirically difficult. Thus, there is still 
a need to investigate the dimensionality of preventive health behavior. 
If certain dimensions can be identified, health professionals interested 
in changing negative health patterns can focus educational programs on one 
or two practices (Kronenfeld et al., 1988). 
Predictors of Health Behavior 
The major independent variables consistently used to predict 
preventive health behaviors are discussed separately below. These are 
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age, income, gender, education, and social network. Finally, Health 
Belief Model variables are reviewed. 
Age and preventive health behavior 
Are individuals more likely to engage in preventive health 
behaviors as they age, or are health practices established early in life 
and subject to little change? Are older Individuals more likely to engage 
in preventive health practices than younger individuals? 
Patterns of preventive health behaviors may be influenced early in 
life by parents, peers, and mass media. Modifications to behavior will 
undoubtedly occur throughout the life course; therefore, patterns of 
health behavior should vary across the life course, influenced by 
different life events that typically occur within each stage of 
development (Bruhn, 1989). It should be noted, however, that it is 
difficult to isolate changes in behavior that may be influenced by age, 
period, or cohort effects. In addition, the majority of studies on 
preventive health behavior have been cross-sectional, making inferences to 
such effects more difficult. 
Much of the research does, in fact, indicate that age is a significant 
factor in the examination of the type and frequency of health promoting 
activities. Using an adult sample aged 18 to 88, Walker et al. (1988) 
found significant age group differences for the mean scores on sub-scales 
measuring health responsibility and nutrition and stress management, with 
older adults scoring higher than middle-aged or young adults. When the 
total health scale was investigated in relation to age, marital status. 
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education, family Income, and employment, older age was the best 
explanatory variable. Hlbbard (1988), using a random sample of Health 
Maintenance Organizations members, examined three categories of health 
practices, risk taking (smoking and drinking), health promoting behavior 
(physical exercise), preventive medical behavior (preventive medical 
office visits). Independent and modifying variables used In the analyses 
were social ties, expressed Interest In health matters and demographic 
information which included age. Her results Indicated that both women and 
men in older age groups were less likely to report engaging in risk-taking 
behaviors, reported fewer physical leisure time activities, and a greater 
interest in health matters than the younger respondents. In addition, for 
the older respondents, having more social ties was significantly related 
to more health promoting behaviors and fewer health damaging activities. 
Using a different approach to study preventive health practices, 
Frohaska et al. (1985) asked respondents to identify the frequency with 
which they engaged in 21 health related behaviors that included 
nutritional habits, medical check-ups, and physical exercise, and six 
cognitive activities representing coping skills such as thinking 
positively. Older persons reported higher frequencies of promoting 
actions. Including the use of cognitive strategies. Older respondents 
also were more likely than younger respondents to Indicate that the use of 
cognitive strategies would be effective in preventing illness. In 
addition, younger respondents were more likely to Interpret weaknesses and 
aches as a sign of illness than were older respondents. 
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Rakowski (1988) investigated the relationship between seven health 
practices and various demographic and social psychological variables using 
the NSFHPC. Initial analyses indicated that age was significantly 
associated with the majority of the health practices after controlling for 
the other variables. The results Indicated that among all cohorts (except 
those aged 42 to 53), gender was the most significant predictor of 
engaging in preventive health practices. Education was a significant 
predictor for all seven preventive health behaviors among all four age 
cohorts, those aged 20-30, 31-41, 42-53, and 54-64. Rakowski's results 
would seem to indicate that there are differences between as well as 
within age cohorts in preventive health practices. 
There are, however, differences in antecedents of preventive health 
practices of adolescents compared to adults. Yarcheski and Mahon (1989) 
compared a causal model of preventive health behavior with a sample of 
adults and adolescents. The hypothesized model included exogenous 
variables of age, gender, and education and endogenous variables of self-
esteem and social support, all predicting a summed measure of six 
preventive health practices. Results Indicated that the model did not fit 
the data equally as well for both populations. For adolescents, self-
esteem and social support had a direct effect on health practices, and 
social support had a direct effect on self-esteem and an indirect effect 
on health practices through self-esteem. Gender did not have a 
statistically significant direct effect on health behaviors. Conversely, 
the results for the adult sample indicated that gender had a significant 
direct effect on health practices, whereas social support did not have a 
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significant direct effect on health practices. Comparing goodness of fit 
indices provided by the LISREL analysis revealed that the model fit the 
data better for adolescents than adults. 
In conclusion, older adults are more likely than their younger 
counterparts to engage in health promoting activities, to have a greater 
interest in health matters, and refrain from participating in high risk 
behaviors. Younger individuals are more likely to be involved in physical 
activity than older persons; however, older age cohorts are more likely to 
report using cognitive strategies as a means of staying healthy. 
Income and preventive health behavior 
Social status, often measured by income, has been Identified as a 
factor that consistently differentiates individuals with respect to health 
status, exposure to health risks, and different patterns of health 
behavior (Graham, 1984). Health education, aimed at changing negative 
health habits, appears to have a stronger impact on middle and upper class 
populations (Calnan, 1986). Calnan (1986) suggested two explanations for 
this different response. First, one may be aware of the risks involved in 
a given behavior such as smoking, but the behavior itself is a means of 
coping with stress. The psychological cost may outweigh the benefits of 
quitting. Second, those socially and economically disadvantaged may have 
different norms with regard to health due to the high prevalence of 
illness experienced by this group. These norms may be based on the 
definition of health as the absence of illness rather than health as 
active preventive behaviors. At least one study, however, has not found 
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that health beliefs of social classes are different (Calnan and Johnson, 
1985). 
Socio-economic status may Influence lifestyle habits such as eating 
and exercise as well as act either as a barrier or a supporter to 
obtaining preventive health care through formal medical services (Rundall 
and Wheeler, 1979). Those with lower incomes may not be able to afford 
health insurance, obtain preventive medical care, and have sporadic 
interactions with health care professionals. It is clear that economic 
status Influences preventive health behaviors, but whether the reason for 
this is due to different norms held by those in lower economic strata with 
regard to health behaviors or whether the lack of income acts as a barrier 
continues to be investigated. 
Income has been linked to preventive health activities reflective of 
lifestyle habits as well as health behaviors that require contact with the 
health care system. Walker et al. (1988) used a sample of adults ranging 
in age from 18 to 88 to examine the relationship between demographic 
variables such as age, income, and marital status and the Health Promoting 
Lifestyle Profile (HPLP). The HPLP consists of six dimensions of 
preventive health behavior: (1) self-actualization (e.g., having a sense 
of purpose, seeking personal development), (2) health responsibility 
(e.g., attending to and accepting responsibility for one's health, seeking 
professional assistance when necessary), (3) exercise (adhering to regular 
exercise patterns), (4) nutrition (establishing meal patterns), (5) 
interpersonal support (relationships involving a sense of intimacy and 
closeness), and (6) stress management (acting to control stress). Higher 
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Income was found to be associated with health responsibility and adhering 
to exercising on a regular basis. Individuals in the lower socio-economic 
strata also have been found to engage less frequently in preventive health 
practices comprised of measures of keeping emergency phone numbers, having 
a first aid kit, eating sensibly, controlling weight, taking vitamins, 
limiting certain foods, and contact with friends (Amir, 1987). 
Those with lower incomes report fewer contacts with formal health care 
providers (Hibbard, 1988). However, Rundall and Wheeler (1979) did not 
find evidence to support the direct effect of income on the number of 
physician visits. Variables such as age, gender, education, and race as 
exogenous variables, and Income, perceived health status, susceptibility 
to illness, severity of illness, efficacy of preventive doctor's visit, 
and usual source of care were used to explain direct and indirect effects 
on physician visits. Path analysis revealed that income had a significant 
positive indirect effect on physician utilization through measures of 
perceived susceptibility and having usual source of care. The authors 
concluded that there was strong support for income acting as a barrier to 
securing care and only limited support for the contention that Income 
influences perceptions of health. 
In early work, Coburn and Pope (1974) examined the ways in which 
socio-economic status (SES) Influenced health behaviors that involved 
contact with health care professionals in a sample of adult Canadian men. 
Three measures of preventive health behavior were used, polio 
immunization, obtaining a general physical examination, and visiting a 
dentist for a check-up. Six variables were used to test the relationship 
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between SES and health behavior. These six variables were SES of family 
of orientation, social participation, work self-direction, work 
constraints, powerlessness/planfulness, and health knowledge. It was 
posited that each of these factors are linked to SES in that health norms 
and values, degree of social participation, control over what is done at 
work, the ability to take time off for health matters, feelings of 
powerlessness, and knowledge of health and health matters vary by SES. 
Each were considered to be measures of SES and as such, were thought to 
explain the Impact of SES on health behavior. First, using SES as an 
index of educational attainment, occupational status, and family income, 
analysis revealed that dental check-ups and polio vaccinations were 
positively correlated with SES, while the relationship between SES and 
obtaining a physical exam was found to be curvilinear, with lower and 
higher SES respondents reporting more physical exams. Second, by 
examining each component of SES separately, income was found to be more 
closely related to polio vaccinations and dental visits than physical 
check-ups. Each of the SES variables except powerlessness was positively 
associated with the three health behaviors. None of the six predictor 
variables made much difference in explaining the preventive health 
behavior-SES relationship. Using a step-wise multiple regression of 
demographic variables, the SES explanatory variables and SES with the 
three preventive health behaviors summed as an index, SES was the most 
important single predictor (B-.237) of preventive health behavior. 
Income, therefore, has been shown to have a significant Influence on 
various types of preventive health activities. Generally, those with 
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higher Incomes are more likely to participate In favorable dally health 
behaviors and to receive various professional medical examinations. 
Gender and preventive health behavior 
The health experiences of women and men differ, as women are more 
likely to experience daily symptoms and have a higher incidence of acute 
conditions as well as non-chronic diseases than are men (Verbrugge, 1987). 
Perhaps, then, it is not surprising that women and men have different 
patterns of preventive health behaviors. 
It has been well established that there are differences in the 
frequency and type of preventive health behaviors engaged in by women and 
men. Women are more likely to participate in a wide variety of health 
promoting activities. Women are more likely to score higher than men on a 
number of different measures of preventive health behaviors and practices. 
These include preventive medical care (Mechanic and Cleary, 1980); dental 
care (Rakowskl, 1988); aggregate measure of health habits that included 
drinking, smoking, sleep, weight, and physical activity (Rakowskl, 1988); 
positive nutritional habits (Walker et al., 1988; Prohaska et al., 1985); 
and seeking out health information (Mickey et al., 1988). Hibbard and 
Pope (1987) proposed three potential factors which may contribute to this 
occurrence: biological exigencies, gender socialization, and gender role 
specific responsibilities. They suggest that women often arrange for and 
attend to health matters for family members. 
In contrast, men are more likely to engage in risk-taking activities, 
such as those that may cause serious injury (Mechanic and Cleary, 1980); 
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to drink and smoke (Hibbard, 1988); report less frequent medical exams 
(Frohaska et al., 1985); and more frequent in physical activity (Gottlieb 
and Green, 1984). 
There is some evidence that gender differences in preventive health 
practices may diminish with age. Mickey et al. (1988) examined the 
preventive health practices of a community sample of adults aged 64-96. 
Five health practices (prepares for doctors appointment, conducts 
self-exams, seeks radio/TV programs on health, reads articles about 
health, and checks oral health material) were used as dependent measures. 
Demographic variables, health perceptions and concerns, and social 
network, were used as explanatory variables. The results revealed that 
among women, concern about health was positively associated with 
self-exams, TV/radio information; and for men, articles and health concern 
were significantly associated with self-exams for men. The overall 
analysis did not reveal significant gender differences in health behavior 
patterns across the age groups, leading the authors to suggest that In 
later life, gender is not as salient of a predictor of health practices. 
In summary, women consistently report better nutritional habits, a 
higher concern about health matters, and are less likely to engage in high 
risk behaviors than men. It is unclear however, whether these differences 
continue into old age. 
Education and preventive health practices 
There is evidence to suggest that higher levels of education are 
associated with positive health practices. In examining the 
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relationship between health status and health practices, Segoria et al. 
(1989) reported that individuals with higher education had higher odds of 
having good health. In Rakowski's study of different health practices 
within and between different age cohorts, education was found to be 
consistently the most significant predictor of preventive health behaviors 
within each age group. More years of formal education were associated 
with dental care, health habits index, eating less red meat, and wearing 
seat belts in almost every age cohort. Using respondents whose ages 
ranged from 18 to 88, Walker et al. (1988) observed that higher 
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educational levels were associated with nutritional patterns, and a more 
frequent use of stress management techniques. Hibbard (1988) also 
observed that higher levels of education were associated with preventive 
and health promoting activities. The one exception to this pattern was 
the positive association between drinking behavior and level of education. 
Muhlenkamp and Broerman (1988) constructed a path model to 
evaluate the causal relationships among socio-demographic variables, 
multidimensional health locus of control measures, health value, and an 
index of health promoting lifestyle, which included nutrition, exercise, 
relaxation, safety, substance use, and prevention. Results indicated that 
education had a direct effect on all measures of health locus of control 
and both direct and indirect effects on health promoting lifestyle. 
Education is consistently linked to preventive health behaviors across 
all age groups. Those with higher levels of education are more likely to 
report good nutritional habits, as well as health habits that include 
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exercise, relaxation, and safety practices. It Is unclear, however, how 
education acts to promote healthy lifestyles. 
Social network and preventive health behavior 
Being immersed in a social network has been linked to lower mortality 
rates (Broadhead et al., 1983) and an improved health status (Berkman and 
Syme, 1979). Of current interest is the Influence of one's social network 
on preventive health behaviors. Social networks can influence health 
behaviors either by providing assistance. Information or support, or 
through norms and attitudes regarding health behavior (Hlbbard, 1988). 
However, not all interaction will be positive, as social network norms can 
also have a negative influence on health behaviors. For example, group 
pressures may negatively influence drinking and smoking behaviors 
(Hlbbard, 1988). 
A number of studies report that a high degree of social network 
Involvement is positively related to preventive health practices. Social 
support, measured by questions assessing intimacy, social integration, 
assistance/guidance in problem solving, and opportunities for nurturing 
had both a direct effect and an indirect effect on health behaviors such 
as exercise, nutrition, substance abuse and prevention, in a sample 
of high school and college respondents (Yarcheski and Mahon, 1989). When 
using the same model on a sample of adults, social support did not affect 
health behaviors directly, leading the authors to suggest that social 
support may have different impacts on health behavior at different life 
stages. 
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Rakowskl (1988) examined the influence of social support as measured 
by group participation, along with a number of other variables to predict 
participation in a wide variety of formal and informal preventive health 
behaviors across four age groups. With the exception of education and 
gender, group participation was the most important predictor of preventive 
health behaviors. The number of leisure activities in all four age 
cohorts and taking long walks in three age cohorts were positively related 
to social support. 
Hibbard (1988) also reported that social support varied with age. 
Among those respondents 65 and older, having more social ties was 
significantly related to more health promoting behaviors and fewer health 
damaging activities such as drinking. However, maintaining more social 
ties was unrelated to preventive physician office visits. A positive 
association between social support and participation in physical 
activities existed for men in all ages, but such a relationship only 
existed for women ages 50-63. 
Social network, as measured by quality and frequency of family 
interaction was only minimally related to health practices of risk 
avoidance, daily health routines, medical self-examinations, and 
information seeking in a sample of aged adults (Mickey, Rakowski, and 
Julius, 1988). Langlie (1977) found frequency of non-kin interaction to 
be positively associated with indirect risk preventive health behaviors, 
such as seat belt use, medical check-ups, and exercise. It would appear 
that family as social support may play a different role in facilitating 
preventive health behaviors compared with a social network consisting of 
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non-kin members. Interaction with non-kin may exert different influences 
and norms about health behavior and may act as an additional source of 
information about how to promote good health (Langlie, 1977). 
Seeman, Seeman, and Sayles (1985) examined the association of ten 
health protective behaviors not recommended by a doctor and two different 
kinds of social support, receiving instrumental assistance and 
consultation from friends and family. Regression analysis revealed that 
instrumental social support was not significantly related to preventive 
health behaviors. However, the combination of high instrumental support 
and a high sense of control was associated with fewer illness episodes. 
Interestingly, high consultation with friends and relatives was associated 
with fewer preventive health behaviors even when controlling for health 
status. When examining consulting and instrumental support with measures 
of locus of control, high levels of preventive health behaviors were 
associated with (1) low levels of instrumental support, (2) low 
consulting, and (3) a high sense of control. The authors concluded that 
the influence of social support depends in part on how the network is 
used, as high consulting may infer dependency, thus acting as a negative 
influence. 
In conclusion, social support may have a positive or negative 
influence on preventive health behaviors, and this influence may also vary 
by age group. In addition, the composition and way in which one's social 
network is utilized influences participation in preventive health 
behaviors. 
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Health Belief Model and Preventive Health Behavior 
The HBM has been used to a great extent to test health actions that 
are related to a specific Illness. These include influenza vaccinations 
(Carter, Beach, Inui, Kirscht, and Prodzinski, 1986), hepatitis B 
vaccination (Bodenheimer, Fulton, and Kramer, 1986), hypertension 
screening (King, 1982), and breast self-examinations (Grady, Kegeles, 
Lund, Wolk, and Farber, 1983). Generally, measures of susceptibility of 
contracting the specific illness and benefits thought to be gained by 
engaging in the preventive action are found to be significantly associated 
with preventive health actions (King, 1982; Carter et al., 1986). 
However, Grady et al. (1983) found that for self-breast examinations, the 
perceived effectiveness of the procedure and barriers to engaging in the 
health behavior were significant in differentiating between participants 
and nonparticipants, whereas perceived susceptibility was not. 
Chen and Land (1986) used the Health Belief Model to analyze 
preventive dental behavior. Although they examine one specific preventive 
health behavior, their study tests the relationships hypothesized in the 
HBM by using causal modeling. Using a national sample of 685 females, 
measures of perception of susceptibility to poor dental hygiene, barriers 
to seeking dental care (such as not having enough time), seriousness of 
having poor dental hygiene, and general perceptions of health, such as 
health status and health locus of control, were examined in relation to 
preventive dental visits. In the final model to be tested, general 
perceptions of health had direct paths leading to perceived 
susceptibility, barriers, and seriousness, whereas barriers were 
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hypothesized as having a direct effect on preventive dental visits. They 
also included a two-way causal path from preventive dental visits and 
susceptibility. Finally, preventive dental visits had a direct path to 
perceived seriousness of dental hygiene. Results indicated that this 
model proved to be empirically superior to models employing unldimenslonal 
paths. The reciprocal paths between dental behavior and susceptibility 
revealed a positive relationship between susceptibility and preventive 
dental behavior and a negative relationship between dental behavior and 
susceptibility. This led the authors to conclude that high perceived 
susceptibility increases the probability of preventive dental visits, but 
the visit leads to decreased level of susceptibility. High levels of 
perceived barriers had a direct negative effect on dental visits. 
Perception of seriousness was not related to preventive dental visits; 
however, dental visits had a positive direct path to seriousness. This 
implies that visiting the dentist may provide information that enlightens 
the patient's perceived seriousness of poor dental hygiene. Finally, 
health perception had a negative Impact on perceived susceptibility and 
barriers and a positive Impact on seriousness. Their results indicate 
that the causal relationships among health beliefs and behaviors may not 
be unidirectional. 
The HBM has not had much application with regard to "lifestyle" 
habits. Smoking, however, has been one health behavior that has been 
examined via the HBM. Kirscht, Janz, and Becker (1986) (cited in Klrscht, 
1988) reported that smoking cessation was linked to both perceived 
vulnerability to health problems if one's smoking continued and to 
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perceived barriers related to quitting. One exception is Langlle's (1977) 
often cited research testing the HBM variables with a variety of general 
preventive health behaviors. Eleven additive scales of driving and 
pedestrian behavior, smoking, personal hygiene, seat belt use, medical 
check-ups, dental care, immunizations, screening exams, exercise, and 
nutrition were used. Using a factor analysis, these 11 behaviors were 
defined as representing "direct" health behaviors comprising the first 
four behaviors listed above, and "indirect" health behaviors consisting of 
the latter seven behaviors. Respondents were classified as "behavlorally 
consistent" if (1) eight out of the 11 sub-scale scores were above the 
mean for his or her sex, (2) below the mean, or (3) within one standard 
deviation of the mean. If respondents were missing more than one sub-
scale score, they were classified as being "behavlorally inconsistent." 
The Health Belief Model variables used in the analyses were perceived 
vulnerability, perceived benefits, perceived costs and barriers, and 
control over health status. The results indicated that for the 
behavlorally consistent respondents and those engaging In indirect health 
behaviors, the greater the number of social psychological Health Belief 
Model variables an individual possessed, the more likely respondents 
engaged in preventive health practices. For the behavlorally consistent, 
however, low vulnerability was associated with preventive health 
practices. By consistently engaging in preventive health practices, these 
Individuals may come to believe that they are less vulnerable to various 
health problems. For the Inconslstents, the Health Belief Model variables 
were less likely to be related to preventive health actions, and the 
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measures of control over future health were Inversely related to direct 
risk behaviors. The multivariate analysis revealed that the Health Belief 
Model variables of control over health status (except for Inconslstents 
engaging In Indirect risk behaviors) and perceived high benefits and low 
costs accounted for 19 to 34 percent of the variance of preventive health 
practices. 
Research Problems 
Based on the review of the health behavior literature, three research 
problems can be addressed. First, do certain health behaviors cluster 
together, providing some evidence for a healthy lifestyle? Moreover, are 
the ways In which researchers have conceptualized health behavior 
typologies empirically justified? One statistical method that can be 
utilized to test the hypothesized dimensions of health behavior is the 
confirmatory factor analysis (CFA) using structure equation modeling. The 
CFA allows specification of the relationship between latent and observed 
variables that is not possible using an exploratory factor analysis. One 
advantage of using a CFA lies in the specification of the model, allowing 
specific paths to be fixed and measurement errors to correlate. Three 
different confirmatory factor analysis models will be evaluated using 14 
preventive behaviors commonly used in health behavior research and will be 
elaborated on in Chapter III. The analysis is designed to investigate 
whether preventive health behaviors represent latent constructs and which 
behaviors cluster to form these latent variables. 
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The second research problem addresses the utility of the HBM to 
behaviors that can be considered as lifestyle behaviors. This second 
research question will be examined by using structural equation modeling. 
As previously mentioned, the HBM has not been used extensively to test 
general health promoting behaviors. Do the core variables in the HBM, 
such as perceived susceptibility to 111 health, influence the 
participation in these general health behaviors? Using structural 
equation modeling allows the researcher to test whether the selected 
observed variables measure the latent constructs of the core HBM variables 
and second, to test the causal paths between latent variables as well as 
provide a goodness of fit measure of the model to the data. Due to the 
fact that different stages in the life course are likely to Influence 
patterns of participation in preventive behaviors, the HBM will be tested 
using three different age groups, 20-35, 36-50, and 51-64. Specification 
of the models will occur in the following chapter. 
The third research question examines the association between 
preventive health behavior and health status over time. The HBM described 
above suggests that perception of health is an Independent variable acting 
as a moderating factor of preventive health behavior. In contrast, early 
research by Belloc and Breslow (1972) provided evidence that supported the 
notion that engaging in preventive health behaviors results in better 
overall health. A review of the health behavior literature reveals that 
health status and health behavior have been treated as both Independent 
and dependent variables. In addition, the majority of preventive health 
behavior studies are cross-sectional, making Inferences about causality 
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difficult. In order to Investigate the association between preventive 
health habits and perceived health status over time, a two-wave, two-
variable model will be utilized. The next chapter discusses the 
statistical methods that are utilized to test these three research 
questions. In addition, each model to be tested will be specified in 
detail. 
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CHAPTER III. METHODS 
Sample 
The National Survey of Personal Health Practices and Consequences 
(NSFHPC) was a national sample of households In the United States designed 
to examine relationships between health practices and physical health 
status. The sample was selected using a three-stage stratified cluster 
design. Data were collected In two waves of Interviews among adults aged 
20 to 64. Wave 1 was collected in 1979 and comprised of 3025 respondents. 
Wave 2 was conducted one year later and 81% (n-2436) of the wave 1 
respondents were interviewed. The majority of the respondents were women 
(61%) and slightly more than half (53%) of those surveyed had an annual 
income above $15,000 (see Table 3). Twenty-one percent reported 11 years 
or less of formal education, whereas 41% reported having 13 or more years 
of education. Finally, the majority of those sampled were white (87%) 
with a mean age of 39 years. 
Measures of Preventive Health Behavior 
To examine the question of the dimensionality of health behaviors, 14 
health promoting behaviors commonly used in the preventive health 
literature were selected. The behaviors selected for analyses were 
recency of dental visit (3-Less than one year, 1-Five or more years); use 
of dental floss or waterpick (3-Three to seven times a week; 1-Never); 
having a physical exam without being sick (3-Less than one year, 1-Five or 
more years); length of time since last spoke to a doctor about one's 
health (3-Less than one year; 1-Five or more years); length of time since 
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Table 3. Demographic characteristics of the wave 1 respondents 
Income 
<5,000 
5,000-9,999 
10,000-14,999 
15,000-24,999 
25,000-up 
Education 
0-11 years 
High school 
13 or more years 
Gender 
Female 
Male 
Ape 
Race 
Black 
White 
Other 
n Percent x Std. 
258 
469 
572 
890 
623 
9.2 
16.7 
20.3 
31.7 
20.6 
629 
1131 
1251 
20.8 
37.4 
41.4 
1854 
1171 
61.3 
38.7 
289 
2566 
157 
10.0 
85.1 
5.2 
3.4 1.25 
2 . 2  .763 
39 12.9 
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last blood pressure check (3-Less than one year; 1-Two or more years); how 
often respondents engage in physical activities of running/jogging, 
swimming, bicycling, and physical exercise (3-Often; 1-Rarely or never); 
frequency of alcohol consumption (3»Non-drinker; 1-More than two times a 
week); number of cigarettes smoked per day (3-None; 1-Two or more packs 
per day); eating breakfast (3-Almost every day; 1-Rarely or never); and 
seat belt use (3-Always or nearly always ; 1-Never). These variables will 
be used in a confirmatory factor analysis to test the dimensionality of 
preventive health behavior. 
Measures for the Health Belief Model 
The variables used to test the sallency of the Health Belief Model are 
gender (2-Female; 1-Male); education (1-Less than high school; 2-Completed 
high school; 3-Some college or completed college); income (1-Less than 
$5,000; 5-$25,000 or more) and Berkman's Social Network Index, a summed 
measure of frequency of contacts with friends and relatives as well as 
group membership in civic, professional, and religious organizations 
(1-Low contacts; 4-Hlgh contacts). 
The variables selected to represent the core concepts of the Health 
Belief Model are presented in Table 4. Operatlonallzlng the core 
variables differed slightly from those used in the original HBM. This was 
necessary because the focus of this study is not a specific preventive 
behavior, but rather general health behaviors. Therefore, perceptions of 
vulnerability and susceptibility are operatlonallzed as measures of 
general health vulnerability and health perception. Vulnerability of 
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Table 4. Latent and observed variables used In the Health Belief Model 
Latent variables Observed variables Acronyms 
1. Health concern cues a. Serious illness, injury or Chill 
(CUES) operation of one of your 
1-Yes, 0-No children in the last five 
years. 
b. Serious illness, injury or Spill 
operation of your spouse 
in the last five years. 
2. Perception of a. Your own serious Illness, Sill 
vulnerable health injury or operation in the 
(VULNER) last five years. 
1—Yes, 0—No 
3. Perception of a. In general, how satisfied Hlthsat 
health status are you with your overall 
(HLTHPER) physical condition? 
4-Excellent condition b. Compared to other people Hlthcomp 
1-Poor condition your age, would you say 
your health is poor, fair. 
good, excellent? 
c. Would you say your health Slfrtd 
is excellent, good, fair, 
or poor? 
4. Barrier to preventive a. Is there a particular clinic. Hlthfac 
health behavior health center, doctor's 
(BARMED) office, hospital emergency 
1—Yes, 2—No room that you usually go to 
if you are sick or need advice 
about your health? 
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health status (VULNER) was measured by the question, "In the last two 
years have you been seriously ill or had a major operation?" (1-Yes, 
0-No). This suggests that having experienced a serious Illness may cause 
an individual to perceive him or herself as being more vulnerable to 111 
health. 
Perception of health status was used as an Indirect measure of health 
status concern (HLTHFER), and was measured by three questions; (1) How 
satisfied are you with your overall physical condition? (1-Not too 
satisfied; 4-Very satisfied); (2) Compared to others your age, how would 
you rate your health? (1-Poor, 4-Excellent); and (3) Would you say your 
health is excellent, good, fair or poor? (1-Poor, 4-Excellent). Each item 
was coded so that a high score Indicated a positive perception of health. 
Whether or not respondents have access to a health care facility, 
clinic, or doctors' office was selected as a measure of a barrier (BARMED) 
to health promoting behaviors (1-Yes, 2-No). Finally, cues (CUES) 
thought to motivate individuals to engage in preventive health behaviors 
were measured by the incidence of serious Illness or operation in the last 
two years of a spouse or child (1-Yes, 0-No). Perceived benefits of 
participating in preventive health behaviors, another variable used in the 
HMB, was not employed in this analysis because no questions were asked of 
the respondents that would appropriately measure this construct. 
The first phase of this dissertation is to identify the various 
dimensions of preventive health behavior via a confirmatory factor 
analysis before proceeding with the examination of the full Health Belief 
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Model. The statistical methods used to address this research question are 
discussed below. 
The Clustering of Health Behaviors 
Factor analysis is often employed as a technique to identify different 
dimensions of a given construct (Kim and Mueller, 1978). The exploratory 
factor analysis requires the researcher to specify the number of factors 
as well as the method of rotation. The number of factors specified is 
often based on a statistic of eigenvalues greater than one. 
Although the factor analysis can provide useful information, there are 
a number of limitations. Hertzog (1989) cites two concerns: 
Use of orthogonal rotation when items are truly correlated can 
distort pattern matrices and lead to erroneous conclusions about 
relations of items to factors.... With oblique rotation, there 
are multiple, legitimate rotations that may vary dramatically in 
the degree of factor correlation permitted by the rotation 
algorithm (p. 283). 
In addition, Bollen (1989) offers four criticisms of exploratory 
factor analysis. First, the method of exploratory factor analysis does 
not allow the researcher to constrain some of the factor loadings to zero, 
and as a result each factor Influences all variables. Second, measurement 
errors are not allowed to correlate. The observed variables may have 
correlated measurement errors, as they originate from the same source or 
response set in a survey. Third, there may be a confounding of correlated 
measurement error with.latent factors, thereby leading to erroneous 
results. Finally, the exploratory factor analysis requires that all 
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factors are either correlated or uncorrelated, thus not allowing the 
researcher to specify which factors may be correlated. 
One way to address these limitations statistically is to conduct a 
confirmatory factor analysis using structural equation modeling. A 
confirmatory factor model based on theory and previous research can be 
constructed, and its fit to the data estimated. The confirmatory factor 
analysis and the structural equation model, used to test the HBM, demand 
similar techniques and procedures, which are outlined below. 
Structural Equation Models 
The use of structural equation models analyzed by the statistical 
program LISREL VI (Jôreskog and Sôrbom, 1986) and other similar packages 
have been introduced recently and are being used with regularity in social 
science research. Bollen (1989) summarizas the differences between 
structural equation procedures and multiple regression analysis. In a 
regression analysis, the regression coefficient is derived from minimizing 
the sums of squared differences for each case, with the residuals 
displaying the lack of fit between the fitted and observed values for each 
case. In structural equations, the difference between the sample 
covarlances and the covariances predicted by the model are minimized and 
the residuals represent the differences between the predicted and observed 
covariances (correlation matrices may also be used). In general, the 
steps involved in using structural equations are model specification, 
identification, estimation, and assessment of the goodness of fit of the 
sample covariances with the covariances. Each step is explained below. 
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Model specification 
Bentler and Chou (1987) have outlined the steps required to utilize 
structural equation models. First, the model containing the random 
vectors and parameters Is formulated based on theory or previous research. 
Second, the underlying assumptions of the covarlance between variables In 
the model are used to develop the Implications of the data. Once this Is 
completed, the third step Is to set the parameters of the model to be 
fixed to a constant (typically zero), constrained to be equal with another 
parameter, or free and unconstrained. The components of the measurement 
model are presented In Table 5. For the confirmatory factor analysis, the 
equations used In the analysis take the form of; 
X +5 
The components for the latent variable Health Belief Model are presented 
In Table 6. The equation used for the latent variable model Is; 
% +r^ + i 
The assumptions are that the variables are measured from their means and 
that the common and unique factors are uncorrelated. 
The matrices are specified, Indicating the fixed, free, or constrained 
parameters for each A, *, 9, B, and #(see Tables 5 and 6). 
Identification 
Once the model Is specified, its parameters must be identified. 
Parameters are identified when they are uniquely determined by the 
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Table 5. Components of the measurement model^  
Symbol Name 
Dimension 
of matrix Explanation 
y 
X 
e 
S 
e. 
e. 
Epsilon 
Delta 
Variables 
p X 1 
q X 1 
p X 1 
q X 1 
Observed indicators of 
Observed Indicators of ^  
Measurement errors for y 
Measurement errors for x 
Coefficients 
Lambda y p x m Coefficients relating y to 
Lambda x q x n Coefficients relating x to ^  
Correlation Matrices 
Theta-epsilon p x p Correlation matrix of 6's 
Theta-delta q x q Correlation matrix of S ' s  
Adapted from Bollen (1989) 
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Table 6. Components of the latent variable model 
Symbol Name 
Dimension 
of matrix Explanation 
Eta m X 1 Latent endogenous variables 
f XI n X 1 Latent exogenous variables 
S Zeta m X 1 Latent errors In equation 
Coefficients 
$ Beta m X m Coefficients for latent 
endogenous variables 
r Gamma m X n Coefficients for latent 
exogenous variables 
Correlation Matrices 
« Phi n X n Correlation matrix of S 
-v 
Psl m X m Correlation matrix of s 
a 
Adapted from Bollen (1989). 
58 
observable variables (Blelby and Mauser, 1977). The equation typically 
used as a necessary condition for Identification of models Is: 
t<q(q+l)/2 
where t-the number of unknown parameters, and q-the number of observed 
variables (Long, 1983). According to Jôreskog and Sôrbom (1986), a model 
Is said to be underldentlfled when one or more of its parameters Is 
consistent with a given set of variables. Underldentlfled models cannot 
be interpreted and are empirically useless. Parameters are permitted to 
be overidentlfled, whereby one or more of the parameters can be solved by 
the correlation matrix. 
Estimation 
Once the model is identified, maximum likelihood is one of five 
possible mathematical tests which can be used to test the unknown 
parameters and to permit the adequacy of the model to be assessed 
(Jôreskog and Sôrbom, 1986). According to Jôreskog and Sôrbom (1986) the 
maximum likelihood method obtains estimates by an iterative procedure 
designed to minimize the fitting function by improving the parameter 
estimates. The LISREL VI program does this by providing initial estimated 
values as the first approximation of the parameter estimates. This is one 
method used to examine the goodness of fit of the data (discussed below). 
The maximum likelihood method assumes that the observed variables have a 
multinormal distribution. The matrix S (the input correlation matrix for 
the observed variables) must be positive definite (i.e., Identified) as 
well as the matrix Z (the reproduced correlation matrix for the observed 
variables). 
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Assessment of fit 
Assessing the fit of a model Involves using a number of criteria. 
Each is used to make an overall determination regarding whether or not the 
hypothesized model fits the data. 
First, the parameters can be inspected for erroneous values (Long, 
1983; Jôreskog and Sôrbom, 1986). These include correlations larger than 
one, a correlation matrix that is not positive definite, squared multiple 
correlation coefficients which are negative, and standard errors that are 
extremely high. When these occur, it is likely that the model is 
mlsspecified. The coefficient of determination is a measure of 
reliability for the whole model, with values ranging form zero to one. 
Second, the overall fit of a model can be evaluated by the chl-square 
measure, the Goodness of Fit Index (GFI), and the Adjusted Goodness of Fit 
Index (AGFI). The chl-square measure is reflective of the hypothesis that 
Z-S. According to Jôreskog and Sôrbom (1986), the chl-square statistic 
should be thought of as a measure of goodness of fit of the model to the 
data rather than the testing of a hypothesis. As such, a high value is 
Interpreted as the model having a bad fit and conversely, small values 
represent a good fit of the model to the data. However, the chl-square 
statistic is sensitive to sample size and must be interpreted with caution 
(Bollen, 1989). Bollen (1989) and others (Bentler and Bonett, 1980) 
suggest that the change in chl-square can be obtained when comparing 
models (see discussion below). 
The GFI is a measure of the amount of variances and covarlances 
accounted for by the model and is independent of sample size (Jôreskog and 
Sôrbom, 1986). The AGFI is a measure that is adjusted for the degrees of 
freedom in the model. The values obtained for both the GFI and the AGFI 
should be between zero and one, with a higher value indicating a more 
satisfactory fit. 
Finally, individual path coefficients can be inspected for their 
strength. T values are provided to examine the significance of each path. 
A determination as to whether or not a specified model fits the data 
should be based on all of these indicators. The LISREL VI program also 
provides the researcher with modification indices for each fixed and 
constrained parameters in the model. This index equals the expected 
decrease in the chl-square value if a single constraint is relaxed and the 
parameters are reestimated (Jôreskog and Sôrbom, 1986). 
Often researchers are interested in the question as to whether or not 
one model is an Improvement over another. In order to make appropriate 
empirical comparisons of models, it has been suggested that the best way 
to address this question is to select models which are "nested." 
Nested Models 
The use of nested models allows a comparison of a hypothesis in two or 
more models. Nested models refer to models that have the same parameters, 
but each model is said to be nested in the previous model due to the 
constraints or restrictions placed on their parameters (Mulaik et al., 
1989). The most restrictive model is one in which the parameters are 
fixed and not free. A sequence of models can be specified, with each 
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successive model being less restrictive than the former model. Mulalk et 
al. (1989) provide a good Illustration, which Is presented below: 
Ml : 0 0 0 0 0 
M2 : * 0 0 0 0 
M3 : * * 0 0 0 
M4 : * * * 0 0 
MS : * * * * 0 
M6 : * * * * * 
M6 Is the least restrictive because the parameters are free and not fixed. 
Each consecutive model becomes Increasingly restrictive. As models become 
less restrictive, the goodness of fit Indexes Increase. Conceptually, 
this procedure is similar to a multiple regression, as the more variables 
introduced into the equation, the is likely to be higher. This process 
allows an assessment of whether successive models provide meaningful 
incremental increases in the measures of goodness of fit. 
Sobel and Bohrnstedt (1985) and others (Bentler and Bonett, 1980; 
Bollen, 1989) have argued that employing nested models can be useful in 
examining the fit of a hypothesized structure model. The first step is to 
construct a baseline model, formulated on previous literature and theory. 
Typically the baseline model represents the most restrictive model. Once 
a baseline model is specified, new models, whose covariance matrices are 
subsumed within the baseline model, can be proposed. Comparisons are made 
between the chi-square statistic of the baseline model with the other 
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models specified. The "normed fit Index" used by Bentler and Bonett 
(1980) Is: 
where and are the chl-square measures of each of the nested 
models. 
Comparisons of non-nested models are more difficult, as techniques 
have yet to be developed that provide a meaningful comparison. 
Comparisons can be made, however, based on the model that provides the 
best fit by virtue of the chl-square and other goodness of fit indices. 
In addition, models must be carefully examined for theoretically 
inappropriate relationships among variables (Chen and Land, 1986). Until 
other empirical means are developed to compare non-nested models, the 
researcher must make comparisons with caution. Therefore, it is important 
to replicate the hypothesized model on other data sets (Bentler and 
Bonett, 1980). 
Treatment of the Data 
As previously mentioned, there are two research questions to be 
addressed. The first is to assess the dimensionality of preventive health 
behavior. This will be done by utilizing the comparison of models which 
are nested, using a baseline model advocated by Bentler and Bonett (1980). 
The models to be tested will be specified below. Following that 
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discussion, the models used to test the Health Belief Model will be 
presented. 
Baseline Model for the Confirmatory Factor Analysis 
Bentler and Bonett (1980) have argued that it is often useful to begin 
the examination of a set of models, which are nested within each other, by 
using the most restrictive model as the beginning point of analysis. This 
model is referred to as the baseline model. 
According to Bentler and Bonett, once this model is specified, the 
researcher can propose new measures of fit and examine the Improvement 
from one model to the next. The most restrictive model to examine the 
dimensionality of health behaviors would be the "no-factor" model. This 
model tests the independence of the observed variables, hypothesizing that 
there are no latent preventive health behavior factors which are 
representative of the observed variables. An examination of such a 
baseline model is appropriate to examine the question of the 
dimensionality of preventive health behavior based on the hypothesis that 
health behaviors are not generalizable, and represent independent 
behaviors. 
In the baseline model. Model 1, the fourteen variables selected are 
treated as independent with no factor specifications made, thus this model 
hypothesizes that preventive health behavior is a unidimensional 
construct. 
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The second model, Model 2, Is based on research conducted 
In the preventive health behavior area. Research on preventive health 
practices have typically delineated health behaviors In three categories. 
The work by Hlbbard (1988) Is representative of this approach. Measures 
of smoking and drinking are operatlonallzed as "risk taking," physical 
activity as "promotion," and preventive doctor visits as "preventive." 
Others make similar groupings adding other variables such as seat belt use 
as a risk avoidance practice and eating breakfast and dental hygiene as 
promotive behaviors (Langlle, 1977). 
Model 2 Is specified based on the recent body of literature and Is 
presented In Figure 2. The three latent factors thought to be 
representative of preventive health behaviors are specified. The first 
factor Is Identified as "promotion" and Is measured by seven observed 
variables representing health promoting behaviors. These are swimming, 
walking, jogging/running, bicycling, physical exercise, using dental 
floss, and eating breakfast. 
The second factor Is identified as "medical prevention" representing 
contacts with medical professionals regarding one's health. The observed 
variables are having a physical exam without being ill, talking to a 
doctor about one's health, having one's blood pressure checked, and the 
recency of having a dental exam. The third factor is identified as "risk 
avoidance." Engaging or not engaging in these activities is thought to be 
increasing one's risk of physical harm. The observed variables used to 
measure this latent construct are wearing seat belts, smoking, and alcohol 
consumption. 
Promotive Medical Risk 
^ ^ ^ ^ ^ ^ ^ 
'10 *11 
Î Î Î Î Î î î 
o* 
w 
Health Promoting 
*1 — Swimming 
Xg — Running/Jogging 
X3 — Bicyclng 
X4 — Long Walks 
X5 — Calesttienics 
X 6 —Breakfast 
X7 — Rosing 
Medical Prevention 
Xg — Dental Visits 
Xg — Physical Exam 
x^ Q—Talk to Doctor 
x^ i — Blood Pressure Check 
Risk Avoidance 
X12—Seat Belt Use 
X|3—Smoking 
x,4 — Drinking 
Figure 2, Model 2: Confirmatory factor analysis of preventive health behaviors based on 
health behavior literature 
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For this model (Model 2), the matrices take the form 
1 
0 1 
0 0 1 
In the matrices, fixing the paths to 0 Indicate that the variable Afj does 
not load on the factor. Similarly, In the * matrix, the variances of each 
factor are set equal to one. The correlations among latent factors are 
set to zero and error terms of the observed variables are not allowed to 
correlate. 
The third model, Model 3, was developed based on a factor analysis. 
The 14 observed variables mentioned above were used In a principal 
components analysis using varlmax rotation, which assumes that the factors 
are uncorrelated. The results of the principal components factor analysis 
are presented In Table 7. For the first factor, positive loadings over 
.35 are dental visits (.36), flossing (.39), swimming (.63), walking 
(.43), Jogging/ running (.63), bicycling (.54) and physical exercise 
Loadings for the second factor are having a physical examination 
without being ill (.72), talking to a doctor about one's health (.83), and 
having one's blood pressure checked (.82). For the third factor, four 
( . 6 0 ) .  
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g 
Table 7. Factor analysis of preventive health behaviors 
Health Preventive Risk 
promoting medicine avoidance 
Breakfast -.014 -.006 .647 
Dental exam .359 .182 .220 
Flossing .388 .090 .285 
Physical exam .103 .720 .064 
Talk to doctor ..013 ,834 .015 
Blood pressure .011 .818 .014 
Smoking .023 .005 .655 
Alcohol .390 .124 .367 
Seat belt .200 .034 .473 
Swimming .627 .007 -.247 
Walking .432 .035 .055 
Runnlng/j ogglng .638 -.006 .015 
Bicycling .541 -.050 .083 
Calisthenics .601 .082 .090 
P^rincipal component analysis; varlmax rotation was used. 
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variables are found to load above .35. These are eating breakfast daily 
(.65), wearing seat belts (.47), smoking (.66), and drinking alcohol 
For Model 3, the equations take the same form as Model 2; however, the 
specification of the matrices are as follows: 
Based on this Information, Model 3 is presented in Figure 3. Each model 
will be tested and evaluated based on the goodness of fit measures 
discussed above. The results will be used as the dependent measures of 
preventive health behavior in the HBM. 
For each age group, a reduced HBM will be tested using only the key 
variables specified in the model. These variables described above and 
presented in Table 3 are cues to action (CUES); perceived vulnerability of 
poor health (VULNER); barrier to preventive medical care (BARMED); and 
perceived health status (HLTHPER). 
(.37). 
A -
1 
0 1 
0 0 1 
Testing the Reduced Health Belief Model 
Promotive 
*1 *2 *3 *4 Xg Xy Xg 
^ ^ ^ ^ ^ ^ ^ 
Health Promoting 
Xi — Swimming 
Xg —Running/Jogging 
X3 —Bicycing 
X 4 —Long Walks 
Xg —Calesthenics 
X7 — Flossing 
Xg — Dental Vidts 
Medical 
*10 *11 
t Î Î 
Medical Prevention 
Xg —Physical Exam 
x^o — Talk to Doctor 
X11 — Blood Pressure Check 
Risk 
*13 12 
î î î î 
Risk Avoidance 
*6 —Breakfast 
x^g— Seatbelt Use 
x,3— Smoking 
X14—Ateohol 
Figure 3. Model 3: Confirmatory factor analysis of preventive health behaviors based on 
an exploratory factor analysis 
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The reduced HBM Is presented In Figure 4. The first model to be 
tested In each age group Is a fully recursive model, hypothesizing that 
cues, vulnerability, and barriers all have a direct effect on perceived 
general health status and on each of the Identified preventive health 
behaviors. This hypothesizes that Illnesses of self and others are likely 
to Influence perception of health status, and not having access to 
professional health services may limit the amount of health care 
Information and health care. Finally, all three exogenous variables, 
barriers, cues, and vulnerability, are thought to influence directly 
preventive health behavior. In turn, perceived general health is 
hypothesized to have a direct effect on all three preventive health 
behaviors. Both the * (exogenous variables) and (endogenous) matrices 
are not allowed to correlate. The final model, representing the best fit 
of the data, will be discussed in detail in the next chapter. 
Testing the Expanded Health Belief Model 
The complete HBM includes variables thought to modify the core 
indicators of the model used above. Therefore, the final analysis of the 
HBM will incorporate additional variables of education, income, social 
network, and gender. The exogenous variables are education, income, 
social network (SOCNET), gender, and barriers to medical care (BARMED). 
Endogenous variables are cues, vulnerability, and general health 
perception, and the preventive health behaviors. 
According to Rosenstock (1966), the modifying factors of education, 
income, gender, and social network are hypothesized to have a direct 
1 
HLTHPER 
/ \ VULNER 
hKhsat hlthcomp snrtd 
t Î 
BARMED 
hithfac 
Figure 4. Fully recursive reduced Health Belief Model 
PHYSICAL-
run 
-> bike 
caKh 
MEDICAL 
pexam 
-*• taikdr 
bpc 
> RISK > dgsday 
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effect on HBM variables. Models for all age groups are initially set up 
in this fashion. In the second section of each model, the hypothesized 
paths of barrier, cues, vulnerability, and health perception are based on 
the results of the final reduced model for each age group, and each model 
to be tested will be presented in the next chapter. 
Panel Data Analysis 
Often difficulties arise when making causal assumptions using cross-
sectional data. This may be particularly true when considering the 
relationship between health status and preventive health behavior. The 
relationship between health and participation in preventive health 
behaviors will be investigated by employing a two-wave, two-variable 
model. Although the causal assumptions appear obvious with data collected 
at two points in time, causality can again only be inferred rather than 
demonstrated (Kessler and Greenberg, 1981). 
The two-wave, two-variable model consists of measures of health 
perception and health habits collected at times 1 and 2. Health 
perception at both times is a summed measure of the three variables used 
in the HBM, health satisfaction, comparison of health condition to others 
the same age, and self-rated assessment of health, with a high score 
indicating positive health status. Questions at time 2 were identical to 
those asked at time 1. Health habit score at both times are measures of 
favorable responses in the following activities: number of hours sleep 
each night, weight, alcohol consumption, smoking, and physical activity. 
Scores range from 0 to 5 health habits practiced. The behaviors used in 
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the health habit score were used in early studies linking positive health 
practices to low mortality rates (Belloc and Breslow, 1972). 
Six models will be tested (see Figure 5). Model A will investigate 
the stability of health habits and health status from time one (T-1) to 
time two (T-2) as well as the simultaneous effects of health habits on 
health status at both points in time. Model B employs stability of health 
habits and health status in addition to the crosslag effects of habits at 
T-1 on health at T-2 and health at T-1 on habits at T-2. Model C tests 
the stability of habits and smoking over time, the simultaneous effects of 
health and health habits at both times, and the lag effect of habits at T-
1 on health at T-2. The fourth model. Model D, employs the same stability 
and simultaneous effects as Model C in addition to a lag effect of health 
at T-1 on habits at T-2. Model E includes all stability, simultaneous, 
and crosslag effects from T-1 to T-2. The final model. Model F, retains 
stability and simultaneous effects of habits and health at T-1 and T-2 and 
adds a reciprocal simultaneous effect of health at T-2 on habits at T-2. 
Again, each model will be evaluated based on the chi-square, goodness of 
fit, and adjusted goodness of fit indices as well as t-values. 
Model A Model B Model C 
Habits ^ >• HabitS2 
V 
Health 1 
V 
•^ Health2 
Habits >HabitS2 Habits >-HabitS2 
H^eaith2 Health Healthy >-Health2 
Model D Model E Model F 
Habits 
Health 
Habits. Habits Habits. Habits 1 -^ Habits. 
H^ealth2 Healthy >Health2 Healthy »Health2 
Figure 5. Six two-wave, two-variable models of health habits and health status 
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CHAPTER IV. RESULTS 
Evaluating Preventive Health Behavior 
The preventive health habits respondents In different age groups 
engaged In are presented In Table 8. In each age group, preventive 
medical practices of a blood pressure check-up and talking to a doctor 
about one's health had the highest means and remained consistent across 
age groups. Taking long walks had the highest mean of the physical 
activities In each age group. The mean values of many preventive 
behaviors declined with each consecutive age group. Middle-aged and older 
adults did not engage In preventive dental care, as measured by dental 
examinations and flossing, as frequently as those In the youngest age 
group. Swimming, running/Jogging, bicycling, and calisthenics were 
behaviors younger respondents were more likely to participate In than the 
middle-aged and older adults. Older adults reported engaging In positive 
behaviors with regard to smoking, alcohol consumption, and seat belt use 
compared to middle-aged and young adults. One-way analysis of variance 
found significant group differences in participation rates in all 
behaviors with the exception of having a physical examination without 
being ill (see Table 8). 
Pearson correlations of preventive behaviors by age group are 
presented In Tables 9, 10, and 11. Consistent with previous research, 
correlations among behaviors were modest. In most instances, good health 
behaviors were positively related. In the youngest age group, flossing 
and dental examinations were positively correlated (r-.23, p<.001). 
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Table 8. Means and one-way analysis of preventive health behaviors 
by age group 
Young Middle-aged older adults 
fn-1385) fn-834) (n-806) 
Preventive behaviors X  Std. X  Std. X  Std. 
a 
.84 a  , b  Breakfast 2.2 .85 2.3 2.5 ' .78 
(3-Almost always; 1-Rarely) b . c  c  
Dental exam 2.6 .64 2.5 .71 2.4 .78 
(3-Less than 1 yr; 
1-5 or more years) 
1.5*'^  Flossing 1.9 .84 1.8 .85 1.10 
(3-At least once a week; 
1-Never) b . c  c  
Swimming 2.2 .66 2.0 .70 1.6 .69 
(3-Often; 1-Never) b . c  c  
Walking 2.3 .58 2.2 .62 2.2 .71 
(3-Often; 1-Never) b . c  c  
Running/Jogging 1.7 .72 1.5 .66 1.2 .50 
(3-Often; 1-Never) b . c  c  
Bicycling 1.8 .68 1.6 .66 1.3 .59 
(3-Often; 1-Never) b . c  c  
Calisthenics 2.2 ' .70 1.9 .77 1.8 .77 
(3-Often; 1-Never) 
Physical exam 2.3 .75 2.2 .75 2.3 .79 
(3-Less than 1 year; 
1-5 or more years) b  
Talk to doctor 2.7 .51 2.7 .58 2.7 .58 
(3-Less than 1 year; 
1-5 or more years) 
2.8* ' b  Blood pressure check 2.8 .48 2.8 .51 .46 
(3-Less than 1 year; 
1-5 or more years) 
1.8* Use seat bealt 1.7 .76 1.7 .76 8.0 
(3-Always/nearly 
always ; 1-Nevér) b  
Smoking 2.4 .82 2.3 .90 2 . 5 ^  .83 
(3-Non-smoker ; 1-2 or 
more packs per week) a a U  
Alcohol 2.0 .64 2.1 .70 2.2* ' b  .74 
(3-Non-drinker; 1-More 
than 2 drinks per week) 
.Significantly different from young (p<.05). 
Significantly different from middle aged (p<.05). 
Significantly different from older adults (p<.05). 
Table 9. Intercorrelatlons among preventive health behaviors for young 
adults 
1 2 3 4 5 
1. Breakfast 1.00 
2. Dental .05 1.00 
3. Floss .03 .23* 1.00 • 
4. Alcohol .04 -.01 -.03 1.00 
5. Smoking .16* .10* .02 .10* 1.00 
6. Seat belt .11* .09 .16* -.01 .16* 
7. Swimming .02 .10* .15* -.18* -.06 
8. Wallking .07 .04 .08 -.02 -.01 
9. Running .05 .12* .06 -.08 .07 
10. Bicycling .11* .07 .07 .00 .09* 
11. Calisthenics .09 .11* .13* - .09* .09* 
12. Physical exam .05 .10* .05 .12* .06 
13. Talk to doctor -.01 .09* .03 .08 .08 
14. Blood pressure -.02 .09 .02 .08 .06 
*Slgnlfleant at p<.001. 
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6 7 8 9 10 11 12 13 14 
1.00 
,07 1.00 
,05 .12* 1.00 
10* .16* .16* 1.00 
10* .14* .15* .11* 1.00 
12* .14* .14* .33* .10* 1.00 
07 .00 .06 .06 .00 .12* 1.00 
04 .02 .00 .02 .04 .09 .43* 1.00 
02 .05 .07 .03 .04 .07 .40* .53* 1.00 
Table 10. Intercorrelatlons among preventive health behaviors for 
middle-aged adults 
1 2 3 4 5 
1. Breakfast 1.00 
2. Dental .02 1.00 
3. Floss .04 .35 1.00 
4. Alcohol .08 -.09 -.04 1.00 
5. Smoking .27* .07 .07 .19* 1.00 
6. Seat belt .17* .05 .16* -.02 .08 
7. Swimming .01 .18* .15* -.19* -.06 
8. Wallklng .02 .09 .09 .00 -.03 
9. Running .06 .10 .18* -.12* .09 
10. Bicycling .06 .15* .17* -.07 .10 
11. Calisthenics .03 .08 .18* -.07 .12* 
12. Physical exam .07 .10 .11 .00 .08 
13. Talk to doctor .09 .10 .05 .11 .06 
14. Blood pressure .09 .10 .08 .02 .08 
•Significant at p<.001. 
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6 7 8 9 10 11 12 13 14 
1.00 
.00 1.00 
,07 .16* 1.00 
08 .16* .18* 1.00 
11 .24* .17* .27* 1.00 
11 .14* .20* .44* .21* 1.00 
06 .07 .08 .08 .05 .13* 1.00 
06 .01 .00 -.03 -. 06 .02 .43* 1.00 
07 .03 .02 .04 -.01 .08 .39* .57* 1.00 
Table 11. Intercorrelatlons among preventive health behaviors for older 
adults 
1 2 3 4 5 
1. Breakfast 1.00 
2. Dental .11 1.00 
3. Floss .09 .49* 1.00 
4. Alcohol .06 -.16* -.16* 1.00 
5. Smoking .22* .09 .08 .13* 1.00 
6. Seat belt .12* .16* .20* -.07 .11 
7. Swimming .02 .19* .14* -.30* -.01 
8. Wallking .08 .09 .06 -.06 .04 
9. Running .05 .12* .10 -.05 .12* 
10. Bicycling .07 .13* .11 -.17* .06 
11. Calisthenics .10 .11 .17* -.13* .05 
12. Physical exam .12* .22* .12* -.07 .00 
13. Talk to doctor .07 .11 .06 .11 .04 
14. Blood pressure .05 .10 .02 .06 .03 
S^ignificant at p<.001. 
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4 
6 7 8 9 10 11 12 13 14 
1.00 
.10 1.00 
.11 .12* 1.00 
.07 .14* .21* 
.10 .24* .15* 
.09 .18* .16* 
.11 .07 .08 
.06 -. 06 -.06 
.04 -.03 -.02 
1.00 
.17* 1.00 
.24* .14* 1.00 
.05 .08 .07 
-.03 
00 o
 .04 
-.01 .00 .05 
1.00 
.39* 1.00 
.37* .57* 1.00 
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Activities Involving physical exercise were correlated, with the strongest 
correlations between calisthenics and running/Jogging (r-.32, p<.001) and 
swimming and running/Jogging (r».16, p<.001). Correlations among the 
medical health behaviors were the highest among any cluster of variables. 
Blood pressure monitoring and talking to a doctor about one's health was 
highly correlated (r-.55, p<.001) as was having a physical exam without 
being ill and talking to a doctor about one's health (r-.42, p<.001). 
Eating breakfast was only modestly correlated with one behavior, smoking 
(r-.16, p<.001). Non-smokers were more likely to indicate that they had 
breakfast on a daily basis. Amir (1987) reported a similar finding and 
observed that this link may reflect the findings from some research that 
smoking suppresses appetite. Smokers were more likely to indicate 
participating in physical activities of swimming (r-..18, p<.001) and 
calisthenics (r--.09, p<.001). Moveover, smokers or those in poor health 
may have been encouraged to take long walks or swim as both of these 
exercises can be therapeutic and less stressful. 
Interestingly, non-drinkers were less likely to participate in any of 
the physical activities. Drinking was significantly inversely related to 
swimming (r—.25, p<.001), running/jogging (r—.12, p<.001), and 
calisthenics (r--.ll, p<.001). Wiley and Camacho (1980) reported similar 
findings and suggested that non-drinkers may not be drinking due to poor 
health, and thus may not be able to participate in these activities. 
The results of these preliminary analyses provide empirical support 
for the contention that rates of participation in and types of preventive 
health activities vary by age. Older respondents were more likely to 
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practice risk avoidance behaviors, such as moderation In alcohol 
consumption, smoking, and regular seat belt use. Individuals in the 
youngest age group were more likely to participate in physical activities, 
floss regularly, and obtain dental examinations. Health behaviors of 
middle-aged respondents were often better than those in the oldest age 
group, but below that of the younger respondents. Finally, the results of 
the zero-order correlations Indicated that preventive health behaviors 
that are similar in nature were more likely to cluster together. There 
was one exception to this pattern--dental examinations were not associated 
with other professional medical care. Eating breakfast, wearing seat 
belts, smoking, and alcohol consumption were not correlated with other 
behaviors in any ascertainable pattern. 
Model 1: Test of the No-Factor Model 
The null model represents the hypotheses that there are zero common 
factors and that the variables are statistically Independent (Bentler and 
Bonett, 1980). This model suggests that the observed variables are not 
indicators of any latent preventive health behavior construct. 
The results of the analysis Indicated the model had a chl-square of 
3905.60 with 91 df, a goodness of fit index (GFI) of .800, and an adjusted 
goodness of fit index equaling .50. In addition, normalized residuals 
were exceptionally high, with only 17 of the possible 144 variable 
interactions below the suggested range of 2.00. These summary measures 
indicated that the no-factor model did not fit the data. The test of this 
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model confirms that these behaviors represent different dimensions of 
health behavior. 
Model 2: Test of Preventive Health Behaviors 
as Dimensions Presented in the Literature 
As previously mentioned, in the preventive health behavior literature, 
preventive health activities are often divided into three dimensions: 
health promotion, preventive medical care, and risk avoidance behaviors. 
Variables selected to measure health promoting behavior were swimming, 
taking long walks, running/Jogging, bicycling, calisthenics, eating 
breakfast, and flossing. Preventive medical care was measured by dental 
visits, having a physical examination without being ill, talking to a 
doctor about one's health, and having one's blood pressure checked. Risk 
avoidance behaviors selected were seat belt use, drinking alcohol, and 
smoking. In this model, correlation among error terms was not permitted. 
Results of the analysis indicated that the model was so mlsspeclfled 
(i.e., the hypothesized relationships between latent and observed 
variables were incorrect) that further statistical analysis by the LISREL 
program was not possible. The chi-square for the model was -35473.12, 
making any Inference of the results impossible. This would appear to 
indicate that, at least in this study, the clustering of health behaviors 
which is commonly done in the literature does not accurately represent 
those latent constructs. 
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Model 3; Test of Preventive Health Behaviors 
Based on the Results of the Factor Analysis 
Model 3 represents a confirmatory factor analysis test of the 
clustering of health behaviors based on an exploratory principal factor 
analysis using a varlmax rotation. The results of the factor analysis 
(see Table 7) suggested that the latent construct of health promoting 
behavior should include recency of a dental examination along with the 
other health promoting behaviors. In addition, breakfast loaded with risk 
behaviors of wearing a seat belt, drinking, and smoking. Again, error 
terms were not allowed to be correlated. 
The analysis revealed that Model 3 had a chi-square of 932.39, a 
goodness of fit index of .953, and an adjusted goodness of fit index of 
.825. While this model was an Improvement over Models 1 and 2, the AGFI 
index and large normalized residual coefficients show that the model did 
not fit the data well and further modifications were warranted. 
Model 4: Final Model of Preventive Health Behavior 
Model 4 represented an attempt to take advantage of the LISREL 
procedure by allowing observed variables to be freed and fixed, and 
permitted measurement errors to correlate. These changes are reflective 
of the modification Indices provided by LISREL Iterative procedure 
obtained in the analysis. Preventive physician visits, drinking, and seat 
belts were free to load on health promoting behavior, dental visit on 
preventive medical behavior, and swimming with risk avoidance behavior. 
Error terms allowed to correlate were dental and flossing; jogging/running 
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and calisthenics; drinking and calisthenics; and seat belt use and 
flossing (see Figure 6). The coefficients and t-values for this model are 
presented In Table 12. The results Indicated that drinking, seat belt 
use, and preventive physician visits were significantly associated with 
the health promoting observed variables. Drinking, thought to be a risk 
behavior, was significantly Inversely related to the other variables 
loading on the health promoting factor (£»-.26; t--10.4). Swimming was 
also significantly Inversely related to risk avoidance behavior variables 
(E—.26; t—8.9). The strongest loadings for the health promoting 
construct were the physical exercise variables of swimming, 
running/Jogging, bicycling, and calisthenics, &-.55 (t-22.4), E-.49 
(t-19.7), £-.48 (t-19.8), and B-.47 (t-17.3), respectively. The three 
variables initially selected to measure preventive medical behavior each 
had loadings above .50 and were significant. Having a dental exam was a 
significant loading; however, the coefficient was modest (B-.ll, t-5.4). 
This model yielded a chi-square of 188.63, GFI of .99, and AGFI of 
.973. Although the overall summary measures show an Improvement over the 
previous models, a few of the normalized residuals remained above 2.00. 
Modification indices Indicated other paths could be freed, resulting in a 
statistical improvement of the model. However, Long (1983) cautions 
against random release of paths, which can load to meaningless, 
non-theoretical results, even though the model may be statistically 
significant. Final summary statistics for each model are presented in 
Table 13. 
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Figure 6. Model 4: Final confirmatory factor analysis model of preventive health behaviors' 
Risk Avoidance 
Xg — Breakfast 
X12—SeattieltUse 
x^3—Cigarettes 
x,4— Akohol Frequency 
C^orrelation between error terms of XiXg(.26); X2X5(.17); X5Xi2(-.08); XyXiAC.OS) are not shown. 
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Table 12. Summary of estimates for Model 4 preventive health behavior 
Letent variable? 
Observed Promotive Medical Risk 
variables Coef. T-value Coef. T-value Coef. T-value 
Swimming .547 (22.4) .000 -.257 (-8.9) .36 
Walking .322 (13.3) .000 .000 .13 
Running/ 
Jogging .484 (19.7) .000 .000 .24 
Biking .476 (19.8) .000 .000 .23 
Calesthenlcs .436 (17.3) .000 .000 .20 
Dental visits .312 (12.9) .110 (5.4) .000 .11 
Flossing .342 (14.0) .000 .000 .11 
Physical exam .124 (5.73) .536 (25.7) .000 .31 
Talk to doctor .000 .770 (34.1) .000 .59 
BP .000 .712 (32.2) .000 .50 
Alcohol -.261 (-10.4) .000 .314 (10.6) .16 
Smoking .144 (5.7) .000 .528 (13.4) .30 
Seat belt .176 (7.1) .000 .206 (7.1) .07 
Breakfast .000 .000 .372 (11.7) .14 
Chi-square 188.63 
df 67 
Prob. .000 
GPI .99 
AGFI .97 
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Table 13. Comparison of summary statistics for confirmatory factor 
analysis models 
Coefficient of 
Model df GFI AGFI determination 
M, 4,260.56 91 
Mg -35,473.12 
Mj 932.39 77 
188.63 67 
.78 .65 
.000 - -
.953 .825 .924 
.99 .97 .943 
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None of the models fit the data in absolute terms; however, a 
statistical determination can be made to ascertain whether the 
introduction of one model is a significant improvement over the other by 
using Bentler and Bonett's (1980) normed fit index test. Recall that the 
formula for the normed index test is; 
where the baseline model. The most restrictive model is Model 1 
and will be used as the baseline model. Model 2 was excluded from the 
normed index test since the results of this model were shown to be 
unreliable. By introducing Model 3, the improvement over Model 1 was 
calculated as: 4260.56-932.39/4260.56-".76. Therefore, by introducing 
Model 3, an improvement of 76% resulted. The final model resulted in a 
chi-square of 188.63, and thus 932.39-188.63/4260.56-.17, resulting in 
17%. 
Summary of the Confirmatory Factor Analyses 
The data point to misspeclflcatlon problems with the behaviors of 
drinking, smoking, and to some extent, swimming. The relationship between 
smoking and drinking do not represent only the construct of risk 
behaviors. The interaction of drinking with other variables resulted in 
an Inverse relationship, that Is, the higher the frequency of drinking the 
more likely one engaged in physical activities. Perhaps two explanations 
can be set forth. Drinking was measured by the frequency of drinking 
(e.g., how many times per week) and did not represent number of drinks at 
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each sitting or any other indicator of problem drinking behavior. Second, 
drinking is often associated with sporting activities. It is possible to 
be drinking while engaging in some sporting activities, such as golfing or 
playing softball. This would seem to highlight the need for a more 
precise measurement of alcohol consumption, one which differentiates 
between light social drinkers and those who may have a high frequency and 
amounts of consumption. 
Swimming also had an inverse relationship with the risk behavior 
variables. It may be that behaviors such as swimming and leisurely 
walking are physical activities that anyone, regardless of physical health 
status, can participate in. 
In conclusion, the variables commonly selected to represent latent 
constructs of preventive health behavior, particularly those which are 
thought to be health promoting and risk avoidance, are not represented 
well by the observed variables selected. Indeed, the delineation of 
health behaviors into latent constructs of physical, medical, and risk 
behaviors is intuitively appealing, but there appear to be underlying 
dynamics of these behaviors which cause different groupings to emerge. 
Moreover, individuals who participate in regular physical activity may 
also be more likely to engage in other more habitual preventive behaviors 
such as wearing seat belts and flossing. The inclination to group all 
preventive medical care together, such as dental care and examinations, 
does not appear to be empirically sound. Although not reported here, 
early analysis revealed that eye examinations was not a significant 
predictor of preventive health behavior in general or of preventive 
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medical behavior. Perhaps other preventive medical care such as dental 
and eye exams may not be perceived as salient as physical examinations. 
Financial constraints, such as the lack of health Insurance coverage for 
these behaviors, also may explain the lack of significance. 
The causal model emerging from this analysis suggests that preventive 
health behaviors are multl-dimensional, with specific preventive behaviors 
such as physical activity and preventive physician contact more likely to 
strongly support separate latent constructs. Other behaviors are not so 
clear-cut in their loadings, which Indicates the need for further 
examination of the idiosyncratic nature of preventive health behavior. In 
addition, the results indicated that it is necessary to consider 
measurement errors among observed variables when conducting analyses. 
Having completed the confirmatory factor analyses, the following section 
will discuss the Health Belief Model analyses. 
Analyses of the Health Belief Model 
In order to test the Health Belief Model using general health 
promoting behaviors, preventive health behavior variables with high 
coefficients for each latent construct were chosen. The following 
behaviors were dropped from the analyses: eating breakfast, wearing seat 
belts, swimming and walking, recency of dental visit, and drinking. A 
principal component factor analysis and tests of reliability Indicated 
that running, bicycling, and calisthenics had factor loadings of .64, .54, 
and .60 (alpha-.53). In addition, these three measures of physical 
activity represent behaviors that individuals in all age groups may 
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participate In. The same preventive medical variables, having a physical 
examination without being ill, talking to a doctor about health concerns 
and monitoring blood pressure will be retained to test the HBM. The 
reliability analysis for these variables resulted in an alpha of .71. 
Finally, cigarette smoking was chosen as a single indicator of risk 
behavior, because based on the confirmatory factor analysis, it was 
concluded that the measure used to assess drinking behavior was not 
sensitive enough to differentiate problem drinking from social drinking, 
resulting in confounding results regarding drinking as a risk behavior. 
Therefore, the three latent constructs of preventive health behavior 
are physical activity, preventive medical care, and risk avoidance 
behavior. The observed variables selected as measures of preventive 
physical activity were (a) running/jogging (RUN/JOG), (b) bicycling 
(BIKE), and (c) calisthenics (CALTH), obtaining a physical exam without 
being ill (FEXAM), talking to a doctor about one's health (TALKDR), and 
having one's blood pressure checked (BPC) were selected as indicators of 
preventive medical behavior. Finally, number of cigarettes smoked per day 
(CIGSDAY) was used as a measure of risk behavior. 
The confirmatory factor analyses of preventive health behaviors 
reported above estimated the latent variable of preventive health behavior 
without investigating relationships among any other latent variables. The 
test of the Health Belief Model will simultaneously estimate the latent 
variables from the observed variables and estimate the relationship 
between the latent variables. 
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The latent variables used In the reduced HBM are health concern cues 
(CUES), perception of health vulnerability (VULNER), barrier to preventive 
medical care (HARMED), and perception of health status (HLTHPER). 
Observed variables selected to measure health cues were; (a) serious 
illness or injury of a child, and (b) serious illness or injury of a 
spouse. Vulnerability was measured by the respondent's having experienced 
a serious illness or injury. Perception of health status was measured by 
three variables: (a) satisfaction of health status, (b) comparison of 
health status with others of the same age, and (c) a self-rated assessment 
of health condition. Finally, whether or not the respondent had access to 
a regular source of medical care represented the latent construct of 
barrier to preventive medical care. 
The next section will discuss the results of the reduced form of the 
HBM for each age group. For each age group, a review of the measurement 
of the latent variables will be presented as well as the relationship 
between latent core variables. The coefficients presented in the 
discussion are significant, p<.05 or higher, unless otherwise noted. 
Reduced Health Belief Model for Young Adults 
Measurement of latent variables 
Illness of a child (Chill) and illness of a spouse (Spill) had low 
coefficient loadings on CUES (B-.16 and .08), suggesting that for young 
adults, these were not strong measures of health concern cues. Health 
satisfaction, health comparison, and self-rated health all had positive 
and significant loadings on health perception (&-.34 .55 .45). Running 
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and calisthenics had coefficients of £-.44 and fi».48, but for these 
younger respondents, bicycling was not a health behavior engaged in as 
often (&-.17). The observed variables for preventive medical behavior 
were all positive and significant, PEXAM, &-.49; TALKOR, &-.68; and BPC 
&-.61. The modification indices indicated that SILL should be freed to 
load on health concern cues (CUES). This suggested that for these young 
adults, their own illness or injury, in addition to that of their family 
members, was acting as a measure of health cues. 
Test of the model 
Inspection of the path coefficients between latent variables revealed 
some indications of model misspecification. The direct effect of cues on 
health perception was &—1.05. A beta coefficient greater than 1.00 may 
indicate that one of the observed variables thought to measure the latent 
construct had an insignificant value. 
Fixing parameters that were not significantly different from zero, and 
freeing restricted parameters thought to be significant, a final model was 
specified and is presented in Figure 7. Observed variable loadings were 
similar in magnitude and direction, with the exception of the observed 
variables for cues. By freeing SILL to load on health concern cues, the 
coefficients were 6".44 for CHILL, £••.22 for SPILL, and £-.36 for SILL. 
This resulted in the following paths not being significantly different 
from zero: (1) health concern cues to physical activity, (2) health 
concern cues to medical, (3) vulnerability to risk avoidance, and 
CUES 
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Figure 7. Final reduced Health Belief Model for young respondents 
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(4) barrier to medical care to health perception, physical activity, and 
preventive medical care. 
For these young respondents, the absence of cues resulted in a 
perception of better general health (£--.28). This was more than likely 
due to the strong loading of self-Illness on cues, which effected the 
relationship among latent constructs. Cues had a negative direct effect 
on smoking behavior (£—.15), Indicating that those reporting lack of 
illness among family members also were less likely to engage in smoking 
behavior. Cues did not have a significant direct effect on either 
preventive physical or medical behavior. 
Vulnerability, as measured by self-reported Illness, had a negative 
effect on health perception (6--.18), with those respondents having a high 
perception of vulnerability more likely to indicate a poor health status. 
Vulnerability did not have a significant direct effect on smoking 
behavior. Those experiencing an illness, however, reported engaging in 
both physical and medical preventive health behaviors (&-.08, .15). 
Access to a health care organization (HARMED), did not have a 
significant impact on health perception, cigarette smoking, or physical 
activity. Access to medical care did, however, have a direct negative 
effect (&--.34) on preventive medical care, with those not having access 
reporting fewer preventive medical behaviors. Finally, younger 
respondents engaging in preventive physical activities were more likely to 
access preventive medical care (£-.18). 
The goodness of fit indices for the reduced model indicated the model 
was a relatively good fit of the data, having a chi-square of 124.51/72 
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d£, with the GFI-.987 and the AGFI-.958. Normalized residuals were all 
below 3.00. 
Reduced Health Belief Model for Middle-aged Respondents 
The fully recursive model was such a mlsspeclflcatlon of the data for 
these middle-aged respondents that the analysis was not able to come to 
completion. This indicated that the relationships designated between 
observed and latent variables and those between latent variables were not 
correct. It is likely that the model hypothesized for the younger adults 
would not be similar to the middle-aged adults. Therefore, the final 
model is presented in Figure 8. 
Measurement of latent variables 
The measurement of the latent variables for the middle-aged group 
differed slightly from the young respondents. Illness of children was not 
as strong a predictor of health cues as it was for the younger respondents 
(£-.25 versus .44). Illness of spouse was a better predictor of health 
concern cues for these middle-aged respondents (&-.38 versus .22). Slight 
increases in the magnitude of the coefficients were noted for illness of 
self as a measure of vulnerability (&-.41) and for health comparison as a 
measure of health perception (&-.52). 
The measurement of physical activity for the middle-aged respondents 
also differed from the younger respondents. Having a physical examination 
without being ill was significantly related to engaging in physical 
activity and consequently was freed to load on the physical activity 
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construct. A comparison of the observed variables measuring physical 
activity between younger and middle-aged respondents showed an Increase in 
the magnitude of association between the observed and latent variables. 
Running/jogging was &-.61 and bicycling B-.36. Interestingly, the 
associations between the observed preventive medical variables and the 
latent construct dropped slightly when compared to younger respondents; 
however, each was still significant. 
Test of the model 
The reduced HBM for middle-aged respondents revealed different 
significant associations between latent variables. Cues had a direct 
effect on health perception (£—.22) and on physical activities, with 
those reporting a presence of health concern cues engaging in physical 
activity (£-.16), Vulnerability had a strong direct effect on health 
perception (£--.66) as well as a positive direct effect on preventive 
medical care (£-.69) and physical activity (£-.18). Barrier (HARMED) 
continued to have a significant inverse direct effect on preventive 
medical care. Those respondents reporting a perception of good health 
were more likely to report engaging in physical activities (£-.44). In 
contrast to the young adult respondents, middle-aged respondents with a 
perception of good health were more likely to report obtaining preventive 
medical care (£-.19). 
Finally, for middle-aged respondents, the relationship between 
physical activity and smoking was significant. Those participating in 
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physical activities were more likely to report low risk behavior as 
reflected in smoking (£-.16). 
Reduced Health Belief Model for Older Adults 
Measurement of latent variables 
Results of the fully recursive HBM for aged adults indicate that the 
measurement of the latent constructs as proposed in the first model may be 
misspecified. Specifically, the observed variables of child and spouse 
illness have suspect loadings, 1.06 for spouse illness and .08 for child 
illness. 
The observed variables for health perception have strong positive 
loadings, with health comparison the strongest (&-.81). Running/Jogging, 
bicycling, and calisthenics, measures for physical activity, are all 
positive and significant (6-.41; fi-.35; B-.36). Talking to a doctor about 
one's health is the strongest loading on the preventive factor (B-.76), 
followed by having one's blood pressure checked (£-.65) and obtaining a 
physical exam without being ill (£-.44). 
Test of the model 
The fully recursive HBM for aged adults has many paths that were not 
statistically significant from zero. These were (1) health concern cues 
to physical activity (V--.009), (2) vulnerability to physical activity 
(«/-..04), (3) vulnerability to risk behavior (V-.02),, and (4) barrier to 
health care (V--.02). The model has a X/df of 154.38/68, a GFI-.972, and 
AGFI-.921. An inspection of the normalized residuals revealed a pumber of 
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coefficients above 3.00. Accordingly, the model was respeclfled In order 
to provide an Improved fit of the data. 
The final model Is presented In Figure 9. This model revealed that 
health concern cues had a weak causal effect on health perception 
(&--.07). A direct causal effect of cues on risk behavior was noted. The 
relationship, however, was positive indicating that the presence of 
Illness in a spouse or child was associated with smoking. Cues also had a 
direct positive relationship with preventive medical care (£-.08), again 
indicating that illness in the family was associated with preventive 
medical care. Those reporting self*illness (VULNER) were also more likely 
to report a negative perception of health (&—.34) and reported more 
preventive medical behaviors (£-.22). Barrier to preventive medical care 
(BARMED) had a direct effect on health perception (£-.12), with those not 
having access to preventive medical care reporting higher levels of health 
susceptibility. Further, lack of preventive medical care access had a 
direct negative effect on both physical activity and preventive medical 
care (£--.11; £--.30). Health perception had a strong direct effect on 
physical activity, with those in better health reporting higher activity 
levels (£-.48). Not surprisingly, perception of health had a negative 
direct effect on preventive medical behavior (£--.09) and a positive 
direct effect on risk taking (£-.08). Finally, there was a direct effect 
of risk taking on physical activity, with those involved in smoking 
behavior less likely to engage in physical activities. 
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The final reduced HBM for older respondents had a%^  of 111.46 with 71 
df, a goodness of fit index of .980, and an adjusted goodness of fit index 
of .938. 
Summary of the Reduced Health Belief Model 
The initial model hypothesized that each of the core concepts in the 
Health Belief Model would have significant direct effects on all types of 
preventive health behavior for each age group. In each age group, the 
initial models were to some degree misspecified and did not fit the data. 
The final model thought to fit the data best was markedly different for 
each age group. All of the observed variables chosen to represent the 
latent HBM variables were significant across age groups. The results of 
the measurement of the latent HBM core variables model are presented in 
Table 14. There were some differences, however, worth noting. The 
Influence of a child's illness as a cue thought to trigger preventive 
health behaviors diminished In each consecutive cohort, while the 
influence of a spouse's illness as a motivating factor Increased slightly. 
The influence of the HBM variables also differed for each age group. 
A comparison of path coefficients and summary statistics for the final 
reduced HBM for each age group are presented in Tables 15 and 16. Health 
concern cues had a direct effect on physical activity only for the middle-
aged group. This would seem to indicate that experiencing other family 
members' ill health was a motivating factor for middle-aged respondents. 
In addition, for middle-aged respondents, experiencing ill health was more 
likely to have a stronger Impact on their perceived health than those in 
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Table 14. Comparison of latent variable measurements for the reduced 
Health Belief Model across age groups 
Latent variable : 
Observed variable CUES VULN SUSCEPT PHYSICAL MEDICAL 
CHILL 
(y) .44 
(M) .25 -- - - " -
(0) .08 .14 
SPILL 
(Y) . 22 
(M) . 38 - - - " * " 
(0) 1.00 "" "• • " 
SILL 
(Y) .36 .35 
(M) .30 .41 
(0) 1.00 " • • "  ^-
HLTHSAT 
(Y) -- -- .45 
(M) -- .52 
(0) -- -- .57 
HLTHCOMP 
(Y) -- -- .73 
(M) - * - - . 68 
(0) -- -- .81 
SLFRTHLT 
(Y) - * -- .60 
(M) - • - - . 55 
(0) -- .67 
RUNNING/JOGGING 
(Y) -- -- -- .44 
(M) -- - - - - .61 
(0) -" -- - - .41 
BICYCLING 
(Y) - - - - - - . 17 
(M) - - - - - - . 36 
(0) - - - - - - .35 
Table 14. Continued 
107 
Latent variable 
Observed variable CUES VULN SUSCEPT PHYSICAL MEDICAL 
CALTH 
(Y) -- .49 
(M) - - - - - - . 59 
(0) "" "" .36 •-
PEXAM 
(Y) -- -- -- -- , 50 
(M) •• "" •" •- .43 
(0) "" "" "• "• .44 
TALK DOCTOR 
(Y) -- -• -- -- .70 
(M) "• -- •- . 66 
(0) -- -- -- .76 
BP 
(Y) -- -- -- -- .63 
(M) *• "" "" "• .56 
(0) "" "" "• . 65 
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Table 15. Comparison of path coefficients for the reduced Health 
Belief Model by age group 
Young Middle-aged Older adults 
CUES 
Hlthper 
y2^  Physical 
Vj, Medical 
Risk 
VULNER 
Hlthper 
Vjg Physical 
Ygg Medical 
y^ 2 Risk 
BARMED 
Hlthper 
Yg; Physical 
3^3 Medical 
V^ 3 Risk 
HLTHPER 
&21 Physical 
63^  Medical 
6^ , Risk 
PHYSICAL 
&32 Medical 
6^ 2 Risk 
MEDICAL 
6^ 3 Risk 
-.28(t—3.7) 
.00 
.00 
-.15(t—2.7) 
-.18(t—4.8) 
.15(t- 3.4) 
.08(t- 2.1) 
.00 
.00 
.00 
-.34(t—9.9) 
.00 
.43(t- 7.9) 
-.ll(t—2.4) 
.06(t- 1.6) 
.18(t- 3.5) 
.00 
.00 
-.22(t—1.9) 
.16(t- 1.4) 
.00 
.00 
-.66(t—1.9) 
.18(t- 1.5) 
.69(t- 1.1) 
.00 
.00 
.00 
..37(t—4.2) 
.00 
.44(t- 5.2) 
.19(t- .59) 
.02(t- .57) 
.16(t- 3.4) 
.00 
.00 
•.07(t—1.9) 
.00 
.08(t- 1.8) 
.IO(t- 2.8) 
-.34(t—8.1) 
.00 
.22(t- 4.8) 
.00 
.12(t- 3.0) 
-.ll(t—1.7) 
-.30(t- 6.8) 
.00 
.43(t- 5.8) 
-.09(t—1.9) 
.08(t- 2.0) 
.16(t- 2.6) 
.00 
.00 
RISK 
&24 Physical .00 .00 .16(t- 2.6) 
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Table 16. Comparison of goodness of fit Indices for reduced HBM for 
all age groups 
Respondents Model xf/df GFI AGFI 
Young adults 
(20-35) Ml 158.10/68 
124.51/72 
.983 
.987 
.952 
.958 
Middle aged 
adults 
(36-49) M, 
Mj 118.31/89 .979 .939 
Older adults 
(50-64) Ml 
«2 
154.38/68 
111.46/71 
.972 
.980 
.921 
.938 
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other age categories. Those with a positive health perception were also 
more likely than their younger or older counterparts to seek preventive 
medical care. 
The older cohort differed from the others In that not having access to 
a regular source of medical care (HARMED) meant that respondents were more 
likely to report a poor perception of their own health. Not having access 
to medical care also had a negative impact on physical activity 
participation. The perception of health was Influenced more by one's own 
Illness rather than observing an Illness experienced by a spouse or child, 
indicating that the frame of reference may shift away somewhat from 
significant others in the immediate family to those in one's own age 
cohort. Perhaps this was evidenced by the high value of the health 
comparison measure for these aged respondents. 
Based on these results, the expanded HBM, which included modifying 
factors of education, income, social network contacts, and gender, was 
specified and tested. The results from the analyses of the expanded HBM 
for each age group will be discussed separately below. Since the 
indicators have been chosen and tested previously in the reduced HBM 
analyses, they will not be reported again, unless the values are 
significantly different. 
Test of the Full Health Belief Model for Young Adults 
Moffl A 9P9Gificati9n8 
All modifying factors Introduced Into this model (education, Income, 
social network involvement, and gender) were thought to have a direct 
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effect on cues, vulnerability, and health perception. Based on the final 
reduced model previously discussed, the first model to be tested 
hypothesized that barrier, cues, and vulnerability each had a direct 
effect on health perception. Barrier, as measured by access to a regular 
source of health care, was also hypothesized to have a direct effect on 
preventive medical behavior. Sense of health vulnerability had a direct 
path to two of the preventive health behaviors, medical care and physical 
activity. In turn, health perception was thought to have a direct effect 
on each of the latent preventive health behaviors. Finally, for young 
respondents, physical activity was believed to have a direct effect on 
preventive medical behavior. If Improvements in the first hypothesized 
model can be made, a second model will be specified and tested. 
Results of Model A for voung adults 
The first model to be tested is presented in Figure 10. The 
hypothesized causal paths found not to be significantly different from 
zero were income and cues (V-.Ol); incom# and vulnerability (y--.03); 
gender and health perception (V—.05); vulnerability and preventive 
medical behavior (£-.08); and the correlation between the exogenous 
variables income and barriers (r—.04). An Inspection of the modification 
indices suggested that a number of causal paths had high values, an 
indication that a number of paths were mlsspecifled and should have been 
freed. These paths were education and two of the preventive health 
behaviors (physical and medical), gender and two health behaviors 
(physical and risk behaviors), and barrier and vulnerability. 
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Figure 10. Model A: Expanded Health Belief Model for young adults 
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The modification indices also suggested that an Improvement in the model 
would result by freeing the correlations among the exogenous variables. 
The chi-square for this model was 529.65 with 125 df. The goodness of fit 
index was .955 and the ÂGFI-.833. It appeared that the first model could 
have been improved and, therefore, it was respecified and tested. 
Test of Model B 
Based on the above information provided in the first analysis of the 
expanded model, Model B is presented in Figure 11. Correlations among 
exogenous variables Indicated that a significant positive relationship 
existed between education and income (r-.25) and income and social network 
(r-.22), suggesting that those with higher incomes also had a higher 
number of social contacts. In addition, those with low social contacts 
were more likely to indicate that they did not have regular access to 
health care services (r--.14). Women were more likely to reported not 
having access to a regular source of health care (r--.20). 
Causal paths between exogenous variables are reported first. There 
was a negative relationship between education and health concern cues 
(V--.34), Indicating that those with higher levels of education were more 
likely to report increased levels of health concern cues. This 
relationship did not hold for vulnerability, as education had an inverse 
relationship with reports of a vulnerable health (V-.15). Those with 
higher levels of education reported a positive perception of their health. 
Finally, education had a direct positive effect on both physical 
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Figure U. Model B: Final expanded Health Belief Model tor young adults 
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activities (y-.08) and risk avoidance behavior (y-.19), a finding that was 
consistent with previous research (Rakowski, 1988). 
Income had only one significant causal relationship for these young 
respondents. A higher income was associated with perceptions of good 
health (y-.14). 
High social network contact (SOCNET) was positively associated with 
cues (y-.36) and negatively associated with vulnerability (y--.18). 
Vulnerability of health appeared to be linked to having a reduced number 
of social contacts, whereas there was an opposite effect for health 
concern cues. 
Women were more likely to report low vulnerability (</-. 18). Similar 
to other investigations, women were less likely to participate in 
preventive behaviors of physical activity (V'--.22), but were also less 
likely to engage in smoking behavior ('•-.10). Conversely, women were more 
likely to obtain medical examinations (^ -.35). 
The final exogenous variable, barrier, had a direct negative effect on 
health vulnerability (y--.16) as well as preventive medical behavior 
(y--.30). Thus, not having access to health care services had a direct 
effect on personal health as well as preventive health. 
An examination of the causal paths between the endogenous variables 
revealed that cues and vulnerability both had a negative effect on health 
perception (6--.27; .41). Health cues in the respondents' environment 
and experiencing their own illness Increased concern about health. 
Perceptions of vulnerability, however, did not Impede the participation in 
physical activities for these younger respondents (&-.34). 
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Measures of health perception were related to each of the three 
preventive health behaviors. The strongest relationship was with physical 
activities (&-.42), Indicating that those with a positive perception about 
their health status were more likely to engage In physical activity. 
These same Individuals were less likely to seek preventive medical care 
(B—.10) and to engage In smoking behavior (B-.06). Consistent with the 
reduced HBH previously tested, those engaging In physical activities were 
also more likely to obtain preventive medical care (&-.25). 
Model B has a %^ /df of 218.73/118, a GFI of .981, and an AGFI of .939, 
showing an improvement over the first hypothesized model. Model A. 
Test of the Health Belief Model for Middle-aged Adults 
Model A specifications 
The first hypothesized HBM (Model A) to be tested for middle-aged 
adults is presented in Figure 12. Based on the reduced HBM analysis, 
education was believed to have a direct effect on cues, perception of 
health, physical activity, and risk behavior. Income was thought to have 
a direct effect on perceived health status, whereas social network had a 
direct effect on both vulnerability and cues. Health perception and all 
three categories of preventive health behavior were suggested to be 
Influenced by gender. Not having access to health care will once again 
have a direct effect on preventive medical behavior. 
Both cues and vulnerability were proposed to have a direct effect on 
health perception, with vulnerability having additional paths to physical 
activity and preventive medical behavior. Finally, participation in 
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physical activity, preventive medical care, and smoking behavior would be 
Influenced by perception of health status; physical activity would again 
have a direct effect on preventive medical behavior. 
Results of Model A for middle-aeed adults 
An inspection of the sununary statistics indicated only two 
hypothesized paths that were not significant. Education no longer had a 
significant direct effect on cues (i/--.07), and health perception did not 
have a significant association with preventive medical care (&--.05). 
Additional improvements of the model were once again guided by the t-
statlstic and the modification indices, which suggested the freeing of 
certain paths. In consecutive steps, the following paths were freed to be 
estimated: (1) income and vulnerability, (2) social network to both 
medical and risk health behavior, (3) gender and cues, (4) barriers and 
cues, (5) cues and vulnerability, (6) cues and physical activities, and 
(7) physical.activities and risk behaviors. In addition, obtaining a 
physical examination (PEXAH) was also free to load on the physical 
activity factor. 
Test of Model B 
The final model is presented in Figure 13. The correlations among 
exogenous variables were in the same direction as was noted in the final 
model for the young respondents, although the magnitudes of the 
relationships between education, income, and social network were slightly 
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Figure 13. Model B: Final Health Belief Model for middle-aged adults 
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higher. The correlation between gender and Income was significant In this 
age group, with women reporting lower Income levels (r—.09). 
Education continued to have a direct and positive effect on perceived 
health status (y-.22), physical activity (y-.16), and smoking behavior 
(V-.lO). Middle-aged respondents reporting higher Incomes also were 
likely to report better perceived health (y-.13) and low vulnerability 
(yk..25). 
Social network Involvement had a positive effect on cues (V-.26), but 
a negative effect on health vulnerability (y--.39). Interestingly, having 
a high number of social contacts was significantly associated to obtaining 
preventive medical examinations (y-.lS) and to non-smoking behavior 
(y-.14). 
Gender had a direct effect on five of the six endogenous variables. 
Women were more likely to have health cues In their environment (/-.23), 
reported better perceived health (/-.14), obtained more preventive medical 
examinations (V-.IS), not to smoke (y-.lO), and engaged less frequently in 
physical activity (y--.19). 
For middle-aged respondents, the presence of health cues (CUES) was 
facilitated by not having access to health care services (V--.30). Once 
again, the lack of access to health care was associated with fewer 
preventive medical examinations (y--.30). 
The presence of health cues had a positive direct effect on the 
participation In physical activity (£-.27) and was related to a diminished 
perceived health status (&--.08), although this association was not 
statistically significant. Vulnerable health had a strong negative effect 
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on perceived health status (fi—.55) and a positive effect on preventive 
medical examinations (&-.34). Respondents reporting a better perception 
of health were more likely to engage in physical activity (£-.35). None 
of the other associations between perceived health status and preventive 
behaviors were significant. 
By making the suggested modifications, the path between physical 
activity and preventive medical behavior was no longer significant, but 
rather the relationship between physical activity and smoking behavior 
emerged as a significant relationship. Non-smokers were more likely to be 
Involved in physical exercise (r-.12). 
A review of the summary statistics for the entire model indicated a 
relatively good fit to the data. The was 223.55 with 115/df, GFI-.968, 
and the AGFI-.901. An Inspection of the normalized residuals revealed 
only one coefficient above 3,00, suggesting that the model fit the data 
fairly well. 
Test of the Health Belief Model for Aged Adults 
Specification of Model A 
Building on the results of the reduced model, the Initial hypothesized 
model is presented in Figure 14. All exogenous variables, except 
barriers, were believed to have direct effects on cues, vulnerability, and 
health perception. Not having access to health care services was to have 
a negative effect on health perception and two of the preventive health 
behaviors, physical activity and preventive medical care. Income and 
gender would have direct effects on preventive medical care, whereas 
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education was believed to have a negative direct effect on smoking 
behavior. Moreover, cues and vulnerability was hypothesized to have a 
direct effect on health perception, with vulnerability having ari 
additional path to physical activity and preventive medical behavior. 
Again, health perception would have positive direct effects on all three 
preventive health behaviors as would physical activity on smoking 
behavior. 
Results of Model A 
The analysis revealed that the model had a modest fit to the data and 
some modifications in the hypothesized causal paths were in order. 
Hypothesized causal paths did not have significant t-values and 
consequently were fixed to zero were (1) education and cues (V-.09) and 
vulnerability .03), (2) gender and vulnerability (V-.03), (3) cues to 
health perception (&--.15), (4) vulnerability to physical activity 
(£--.01), and (5) perceived health status to smoking behavior (£--.004). 
Causal paths subsequently freed were (1) education and physical activity, 
(2) income and physical activity, (3) income and preventive medical care, 
and (4) health status cues and smoking behavior. The final model for aged 
adults is presented in Figure 15. 
Results of Model B 
Education emerged as a strong positive effect on physical activity 
(y-.45) and on perceived health status (-/-. 22). Income had a significant 
effect on five of the six endogenous variables. The strongest 
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associations were between physical activity (V-.S9) and the presence of 
health cues (y—.55), with those having lower incomes more likely to have 
health cues present. 
High involvement in one's social network was positively related to 
health cues (y-.53). Other associations between vulnerable health status 
and perceived health, however, were not significant. 
The influence of gender as a modifying factor was not as great for 
these older adults. Whereas women were more likely to have the presence 
of health cues in their social milieu (/-.34) and to obtain preventive 
medical examinations (V-.19), gender did not have a significant effect on 
any of the Health Belief Model variables. 
Not having access to medical care facilities had a negative effect on 
the participation in preventive health behaviors of physical activities 
(T--. 13) and medical examinations (n/--.28). Having access to a health 
care facility resulted in a better perceived health status (V-.17). 
As for the Health Belief Model variables, the presence of cues was 
associated with smoking behavior (&-.22), whereas high vulnerability was 
significantly associated with a lower perceived health status (&--.29) and 
receiving preventive medical examinations (&-.22). In turn, those 
reporting good perceived health were more likely to engage in physical 
activity (£-.29), but such a perception did not influence participation in 
other preventive health activities. Again, those who engaged in physical 
activity were less likely to engage in smoking behavior (£-.12). 
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Model B revealed a of 181.61 with 118 df. Goodness of fit Index 
was .971 and the AGFI was .908, both measures indicating an improvement 
over the first hypothesized model. 
Summary of the Results of the Expanded Health Belief Model 
Table 17 presents the path coefficients and t-values among latent 
variables for the final expanded HBM in each age group. 
Young adults 
For younger adults, education, gender, and social network involvement 
were the exogenous variables significantly related to both HBM variables 
and to preventive health behaviors. Young respondents with lower levels 
of education were more likely to have health concern cues in their 
environment, but less likely to report a perception of vulnerable health 
status than were those with higher levels of education. Higher educated 
young respondents indicated a better perception of health and were more 
likely to practice positive health practices than those less educated in 
their age group. Younger women were more likely to report a perception of 
health vulnerability, to obtain preventive medical examinations, and 
refrain from smoking than were younger men. Young men, however, engaged 
more frequently in physical activities. Interestingly, high involvement 
in a social network did not have a direct effect on any of the preventive 
health behaviors. Rather, high involvement in a social network resulted 
in better reported health perception and a lower perception of 
vulnerability with regard to health condition. 
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Table 17. Causal path estimates for final HBM in each age group 
Young Middle-aged Older adults 
(20-35) (36-50) (51-64) 
(n-1250) (n-734) (n-684) 
Education 
V.,^  cues -.34 (t—3.4) .00 .00 
Vji vulner .15 (t-1.3) .00 .00 
hlthper .27 (t-4.3) .22 (t-4.1) .22 (t- 4.4) 
physical .08 (t-1.2) .16 (t-3.0) .45 (t- 4.3) 
medical .00 .00 .00 
risk .19 (t-6.2) .10 (t-2.5) .00 
Income 
cues .00 .00 -.55 (t—2.5) 
vulner .00 -.25 (t—2.6) - .11 (t—2.7) 
V32 hlthper .14 (t-3.7) .13 (t-1.7) .25 (t- 4.7) 
V^ 2 physical .00 .00 .59 (t- 5.2) 
Vgg medical .00 .00 .00 
V^ 2 risk .00 .00 .00 
Social network 
V,3 cues .36 (t-3.8) .26 (t-2.6) .53 (t- 2.7) 
•23 vulner -.18 (t—1.8) -.39 (t—3.0) -.05 (t—1.1) 
y'33 hlthper .19 (t-3.0) .00 .06 (t- 1.3) 
V43 physical .00 .00 .00 
•53 medical .00 .18 (t-2.1) .00 
Va risk .00 .14 (t-3.6) .00 
Gender 
cues .00 .23 (t-2.7) .34 (t- 2.2) 
Yg* vulner .18 (t-3.0) .00 .00 
hlthper .00 .14 (t-2.4) .07 (t- 1.6) 
y44 physical -.22 (t—3.9) -.19 (t—1.3) .00 
•54 medical .35 (t-9.0) .15 (t-2.8) .19 (t- 3.9) 
risk .10 (t-3.6) .10 (t-2.8) .00 
Barrier 
cues .00 -.30 (t--3.7) .00 
y25 vulner -.16 (t--2.9) .00 .00 
V35 hlthper .00 .00 .17 (t- 3.7) 
physical .00 -.30 (t—5.1) -.13 (t—1.6) 
5^5 medical -.30 (t—3.1) .00 -.28 (t—6.0) 
risk .00 .00 .00 
Table 17. Continued 
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Young Middle-aged Older adults 
(20-35) (36-50) (51-64) 
(n-1250) (n-734) (n-684) 
Cues 
&2^  vulner .00 .34 (t-.90) .00 
fij, hlthper .27 (t-2.5) -.08 (t—3.6) .00 
4^1 physical .00 .27 (t-3.Q) .00 
medical .00 .00 .00 
6^ 1 risk .00 .00 .22 (t- 3.2) 
Vulner 
B32 hlthper -.41 (t—4.2) -.55 (t—4.3) -.29 (t—6.4) 
B^ 2 physical .34 (t-2.7) .00 .00 
£52 medical .00 .34 (t-3.3) .22 (t- 4.6) 
risk .00 .00 .00 
Hlthper 
physical .42 (t-5.2) .35 (t-5.7) .29 (t- 2.5) 
B53 medical -.10 (t—2.6) .00 -.08 (t—1.6) 
B^ 3 risk .06 (t-2.2) .01 (t-.34) .00 
Physical 
medical .25 (t-4.8) .00 .00 
risk .00 .11 (t-2.4) .12 (t- 3.0) 
Medical 
B^ 5 risk .00 .00 .00 
129 
The HBM variables did not have a uniform effect on preventive health 
activities. Health concern cues did not have a direct effect on any 
preventive health activity. Those young adults who reported a vulnerable 
health condition were more likely to engage in phymical activity as were 
those who reported superior health perception. 
Mi44l9-age4 adwltg 
Gender, social network Involvement, and education were significant 
predictors of preventive health behaviors. Men and those with higher 
levels of education participated in physical activities more than did 
their counterparts. Gender (women) and a high Involvement in a social 
network was significantly associated with preventive medical care and non­
smoking behavior. Income and social network had a significant effect on 
the HBM variables. Higher Income was strongly associated with low 
vulnerability and a positive rating of health. Those middle-aged adults 
with low Involvement in a social network reported higher vulnerability. 
In contrast to young adults, high Involvement in a social network was 
favorably related to preventive health practices for middle-aged adults. 
Gender was not an Important predictor of health vulnerability for middle-
aged adults, but it was significantly related to health cues. 
Health Belief Model variables of health concern cues and health 
perception were significant predictors of physical activities. The 
presence of health concern cues and a better perceived health status was 
related to frequent participation in physical activities. A vulnerable 
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health status was significantly related to obtaining preventive medical 
care, an association not occurring In the young adult cohort. 
Older adults 
For older adults, those with higher education levels reported a better 
health status and more frequent Involvement In physical activities. As 
mentioned above, this association remained constant across age groups. In 
contrast to the younger and middle-aged groups, for older adults a higher 
income was associated with fewer health concern cues in addition to lower 
vulnerability and a better perception of health. 
In contrast to the middle-aged adults, social network was no longer a 
significant predictor of preventive health behaviors. Not having a 
regular source of health care was associated with health perception, 
physical activities, and preventive medical care. Income, for the first 
time in any age group, was a significant predictor. Physical activity 
participation and gender was no longer a significant predictor of all 
preventive health practices. For these older adults, only health 
perception was significantly related to physical activities and preventive 
medical examinations. 
A comparison of the summary statistics for the expanded Health Belief 
Models A and B for each age group is presented in Table 18. In each age 
group, the second model was an Improvement over the first hypothesized 
model. The goodness of fit indices Indicated that Model B in all age 
groups fits the data relatively well. 
Table 18. Summary of goodness of fit for expanded Health Belief Models 
for all age groups 
Respondents Model xVdf GFI AGFI 
Young adults 
(20-35) A 529.65/125 .955 .833 
B 218.73/118 .981 .939 
Middle-aged 
adults 
(36-49) A 325.73/122 .953 .835 
B 223,55/115 .968 ,901 
Older adults 
(50-64) A 338.91/118 .947 .829 
B 181.61/118 .971 .908 
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Test of the Panel Data Analysis 
In order to examine the relationship between health status and health 
habits, six two-wave, two-variable models were formulated and tested. 
Each model differed with regard to the hypothesized stability effects, the 
crosslag effects, and the contemporaneous effects. Each model and the 
corresponding path coefficients and summary statistics are presented In 
Figure 16. Regardless of which model was tested, the stability effects 
from health habits and health status at T-1 were stronger predictors of 
those behaviors at T-2 than were the crosslag effects from T-1 to T-2. 
Model B, which tested stability and crosslag effects only, was the model 
with the worst fit, having a of 187.50 with 2 df and a GFI of .970. 
The crosslag effect of health status at T-1 on health habits at T-2 was 
the stronger of the two crosslags. Health habits at T-1 was not a strong 
predictor of health status at T-2. The contemporaneous effect of health 
habits on health status at T-1 remained constant, regardless of the model 
tested. In the final model, at T-2, health had a stronger contemporaneous 
effect on habits (&-.10) than habits did on health (&-.03). A comparison 
of the summary statistics for each model show that model F fit the data 
the best out of all the models tested. 
In conclusion, health habits and health status remained stable across 
a one-year period. The effect of habits on health status tended to be 
immediate rather than lagged. Finally, health status at T-1 had a 
stronger effect on health habits practiced one year later, than habits on 
health one year later. The crosslag effects were minimal due to the 
strong stability of health behaviors and health status from T-1 to T-2. 
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Figure 16. Results of the panel data analysis of health habits and health status 
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CHAPTER V. SUMMARY 
This dissertation set out to address three different research 
questions relevant to the Investigation of preventive health behavior. 
The first question Investigated the way positive health behaviors factored 
together to form different latent constructs. Knowing how and whether 
different behaviors cluster together can assist health promotion educators 
In targeting behavior changes by focusing on these behaviors. In order to 
Investigate the possible relationships among observed variables while 
taking Into account measurement errors, structural equation modeling was 
employed. Structural equation modeling using the LISREL statistical 
package allows the researcher to test models formulated by theory and 
previous findings while taking into account measurement error. A 
confirmatory factor analysis using LISREL was conducted on three different 
hypothesized models, each representing a different way to conceptualize 
health behaviors. The results indicated that health behaviors were not a 
single dimension, a finding that confirms previous research (Langlie, 
1979). The model based on a common approach to grouping health behavior 
resulted in a model that was empirically unsound. The implication is that 
simply grouping health behaviors into intuitively similar categories such 
as medical, promoting, and risk avoidance may be misleading. 
The observed variable loadings obtained from a standard factor 
analysis were also tested by a confirmatory factor analysis. Using the 
factor analysis as the basis for the specification of the model resulted 
in an improved, but somewhat incomplete model of preventive health 
behavior. The final model had many factors which loaded onto the three 
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constructs of preventive health, indicating that preventive health 
behaviors were not as distinct as initially hypothesized. Alwin and 
Jackson (1980) observed that rarely in the social sciences are observed 
indicators of latent constructs so distinct that they represent only one 
latent construct. This would certainly seem to be the case with the 
health behaviors chosen in this study. The factor loadings of the 
physical activities, such as walking, running/Jogging, and bicycling as 
well as the measures of preventive dental care on the same construct is 
difficult to interpret. Perhaps they are representative of behaviors that 
measure a high concern for health promotion. Engaging in physical 
activity and practicing preventive dental care on a regular basis may 
represent a higher degree of commitment as well as awareness of the 
positive benefits of these behaviors. In addition, all of the behaviors, 
with the exception of dental examinations, represent patterns of behavior 
that are practiced daily and may eventually become incorporated into a 
daily schedule. In addition, the analysis revealed the observed variables 
contained measurement errors, which needed to be considered. The 
correlation among the error terms of flossing and dental examinations may 
reflect the interdependent relationship of these two variables. One 
advantage of the LISREL procedure is that it allows measurement errors to 
correlate, which if not done can create misleading results. 
Health behaviors that were indicators of interaction with formal 
medical care designed to monitor physical health all loaded together on 
one construct. The most stringent measure of preventive medical care, 
having a physical examination without being ill, also loaded with the 
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measures of physical activity. This would seem to lend support to the 
Idea that there are different levels of concern or awareness of the need 
for health promoting activities, that these behaviors may represent. 
However, the results also indicated that other types of preventive medical 
care, talking to a doctor about health status and blood pressure 
monitoring, used in this model were not linked to the other two preventive 
health behaviors, health promotion and risk avoidance, used in this 
analysis. Therefore, the preventive health behaviors that involve 
interaction with professional medical organizations are not directly 
linked to the informal health behaviors individuals do on a daily basis. 
Variables hypothesized as being representative of risk avoidance 
appear to have high variability. Measures of smoking, alcohol 
consumption, and seat belt use may not be perceived as activities of 
health promotion. For example, alcohol consumption, when done in 
moderation, may not be thought of as a risk behavior. Similarly, wearing 
a seat belt may not be perceived as having health promoting qualities, as 
some may question the benefits of using these devices. In other instances 
engaging in some behaviors might also be influenced by non-health factors 
that override health promoting concerns. Activities of drinking or 
smoking may have more to do with coping and stress than with immediate 
physical health concerns. 
In the final analysis, it would appear that a further examination of 
the actual preventive health behaviors is in order. There may be 
overriding causal factors that facilitate or prohibit involvement in 
certain behaviors. Further exploration of reciprocal effects of 
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participating in behaviors would be fruitful. For example, engaging in 
physical exercise may result in improved physical and mental condition 
which may serve as a mechanism that heightens a sense of awareness about 
health. This heightened awareness may, in turn, impact on other behaviors 
such as obtaining preventive examinations, or facilitate a change in 
dietary patterns. More research is needed to understand the influential 
mechanisms that each behavior can have on others. This would also include 
the direct or indirect Influence that interaction with professional health 
care services may have on informal preventive health behaviors. Chen and 
Land (1986) found that perceived susceptibility to dental disease caused 
Individuals to seek dental examinations, but the results of the dental 
examinations resulted in a reduced perception of susceptibility. 
Therefore, interaction with formal health care services may alter or 
change perceived levels of need or concern. If the level of concern about 
health status is altered because of the additional information received 
from the health professional, three possible outcomes could occur: 
maintain current levels of preventive health behavior, adopt additional 
health behaviors, or reduce the frequency or number of health behaviors 
practiced. 
While preventive health behaviors were not found to be totally 
Independent, on the other hand, they are not conceptually distinct 
categories. Further research is needed to Identify the mechanisms that 
serve to facilitate and prohibit the adoption of a number of positive 
"lifestyle" behaviors. 
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Do perceptions of vulnerability, access to health care, health status, 
and Illness In significant others predict general preventive health 
behavior as they have been shown to do for specific health promoting 
behaviors? If they do, health promotion campaigns may be able to focus on 
the key perceptions or health beliefs thought to facilitate participation 
in preventive health activities. To address this issue, the second 
research question was to examine the predictive ability of the above 
Health Belief Model constructs to a set of general health behaviors in 
three different age groups. 
Once the preventive health behaviors were established via the 
confirmatory factor analysis, it was possible to study the differences of 
the utility of the HBH across age groups. The analysis began by simply 
looking at the relationship of the core HEM variables to preventive health 
behaviors. Starting with a reduced model allows the researcher to test 
the core assumptions of the model and consequently to construct an 
expanded model based on the results. One of the goals of causal modeling 
is to Include all possible Important predictors, resulting in a "closed" 
model (Kessler and Greenberg, 1981). If some variable is not accounted 
for, the model is judged to be mlsspeclfled. In this analysis, the 
expanded models did provide additional important results. For the younger 
respondents, the inclusion of modifying factors caused the paths from cues 
to smoking behavior and vulnerability to health status to lose statistical 
significance. This would suggest that other factors, such as education, 
had a greater direct impact on the model variables. Other paths and the 
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direction of causality remained the same, Indicating a moderately good 
degree of stability In the predictability of the core variables. 
For the oldest age group, the expanded model altered the significance 
of three relationships. Cues no longer had a significant effect on 
perceived health status or preventive medical care. In addition, 
perceived health status no longer was a significant Influence on smoking 
behavior. Again, the remainder of the hypothesized paths continued to be 
significant and maintained the same causal direction. 
The expanded model for the middle-aged group also altered a few of the 
reduced models' hypothesized relationships. Health vulnerability no 
longer had a significant effect on physical activity. The magnitude of 
the coefficient between vulnerability and preventive medical care 
diminished, as did the relationship between cues and health perception, 
although in both models each relationship remained statistically 
significant. Perception of health status was not significantly related to 
preventive medical care in the expanded model. Finally, placing barriers 
to medical care as an exogenous variable in the model allowed for the 
variable to be causally related to the core HBM variables, suggesting that 
lack of access to health care can influence preventive health behaviors 
indirectly through perceptions of vulnerability and health status and 
directly on obtaining preventive medical care. 
Finally, using the reduced model to test the measurement of latent 
variables, as well as the causal paths. Increased our confidence that the 
measures were consistent. Coefficients that change direction and have 
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large fluctuations in magnitude are indicative of problems with the 
specification of the model, neither of which occurred in these analyses. 
Since a comparison of the expanded model by each age group could 
become rather complex, a summary of the major findings are as follows: 
1. Education was the strongest modifying factor for young adults 
influencing all HBM variables as well as physical activities and risk 
behaviors. Those with a higher education were less likely to report 
having cues that might trigger a concern about health; however, these 
individuals were more likely to report direct experience with a serious 
illness. Education did not have an effect on cues or vulnerability in any 
of the other age groups. 
Education had a favorable influence on participation in physical 
activities in all age groups; this relationship was more apparent in the 
oldest age group. Education had a diminished effect with each consecutive 
age group with regard to risk avoidance behavior. 
A higher education was also related to a better perceived general 
health status in all age groups. The finding that education is an 
important predictor of preventive health behavior is in keeping with 
previous research (Rakowski, 1988). 
2. Income had the greatest impact on the HBM variables and preventive 
behaviors in the oldest age group. Those with higher incomes were less 
likely to have Illness cues in addition to reporting better perceived 
general health. Those with higher incomes in the older age group were 
more likely to report engaging in physical activity. Income did not have 
a significant impact on HBM variables or preventive health behaviors in 
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the youngest group. Clearly, income is an Important consideration in 
matters of health promotion and health care for older adults. 
3. Social network contacts directly affected HBM variables in each 
age group ; a high number of social contacts were related to having health 
concern cues and were associated with a better perceived health status. 
These differences may reflect the other dimensions of social support 
(i.e., buffering negative life events and providing instrumental support), 
which were not addressed by the measure of social support used in this 
analysis. For example, social network contacts may be acting as a 
buffering mechanism, facilitating positive health. At the same time, 
social network contacts may be providing instrumental support for those 
families having an ill child or spouse. The social network contacts may, 
therefore, have different purposes. Unfortunately, the social support 
measure available for this analysis measures frequency rather than type of 
social network contact. Further, social contacts may also provide a 
source of comparison on which to base a perception of general health 
status, as well as to justify or confirm engaging in certain health 
behaviors. There Is some evidence that individuals who practice 
undesirable health behaviors have a tendency to overestimate the number of 
persons within their cohort who engage in the same behaviors (Suis, Wan, 
and Sanders, 1988). Having more social contacts had a positive Influence 
in obtaining preventive medical care and acted as a positive Influence in 
support of non-smoking behavior, but this pattern existed only in the 
middle-aged group. 
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4. Gender was an Important predictor variable, but the Influence was 
manifested In different ways for each age cohort. For younger 
respondents, gender did not Influence the presence of health concern cues 
or perceived health status. Whereas In both older age groups, women were 
more likely to report the existence of health concern cues as well as a 
perception of better health than were males. This finding lends support 
to the notion that women are more likely than men to participate In 
preventive health behaviors and are more Involved In family matters of 
health concern (Hlbbard and Pope, 1987). Men In the young adult and 
middle-aged groups reported engaging In more physical activities and were 
more likely to smoke. Men In all age groups were also less likely to 
obtain preventive medical examinations; however, In the older age group 
gender was not a significant predictor of either physical activity 
Involvement or risk behavior. 
5. Not having access to a health care facility remained a significant 
barrier to preventive medical care across different age groups. This 
barrier had a broader Influence in the oldest age group. The lack of 
access was related to less frequent participation in physical activities. 
This decline in physical activity may be due in part to a hesitancy or 
uncertainty about engaging in strenuous activities at an advanced age. 
Older adults reported exaggerated risks involved in participating in 
physical activities after middle age (President's Council on Physical 
Fitness and Sports, 1977). Moreover, lacking access to a health care 
source may limit Information regarding types and level of physical 
activity permissible in later life. Of course, the incidence of chronic 
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illness in aged adults may also serve to limit involvement in physical 
activity. Finally, for the oldest age group, a lack of access to a health 
care facility resulted in a poor perceived health status. This 
relationship was not reported in the young and middle-aged groups. 
6. In the HBM, illness of family members was hypothesized to heighten 
one's concern about her or his own health. In this investigation, these 
cues had only a minimal impact on the youngest and oldest age groups. 
Cues were most effective for the middle-aged group; the presence of these 
health cues seemed to facilitate the involvement in physical activity and 
acted to heighten perceptions of vulnerability. 
7. Not surprisingly, vulnerability did have an impact on perceived 
health status. In each age group, high vulnerability was linked to a 
negative assessment of general health status. This was especially true 
for the middle-aged group. This effect was diminished in the oldest age 
group. .The measure of vulnerability manifested different effects with 
regard to preventive health behaviors. For the young adults, 
vulnerability was positively associated with engaging in physical 
activity, perhaps as a means to lower vulnerability. In the other two age 
groups, vulnerability was more likely to be linked to obtaining preventive 
medical behavior. Perhaps younger individuals feel more comfortable in 
taking a non-medical approach to reducing vulnerability. On the other 
hand, those illnesses that serve to heighten vulnerability may be 
perceived as being more serious as one ages and thus require professional 
attention. 
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8. Perceived general health status proved to be a weak Indicator of 
preventive health behavior. A perception of good health resulted In more 
Involvement In physical activities, although this effect was strongest In 
the youngest age group and declined In each age group. Perceived health 
status did have a modest effect on obtaining preventive medical 
examinations for the youngest and oldest age groups, but had no effect on 
the middle-aged respondents. 
In summary, the predictor variables representing the HBH varied In 
their power to explain preventive health behavior In each of the three 
different age groups. Health concern cues acted as a direct motivator for 
physical activity only for middle-aged respondents, and were linked to 
non-smoking behavior In the oldest age group. Vulnerability was 
associated with more Involvement In physical activity for the younger 
adults, whereas In the middle-aged and oldest age groups, this was more 
likely to be associated with preventive medical care. Interestingly, 
perception of health status was strongly associated with participation in 
physical activity in all age groups, but the relationships to other 
preventive behaviors were only modest. The modifying factors, 
particularly education in young adults, Income in older adults and gender 
in all age groups, had an Impact on the way in which health was perceived 
as well as how individuals responded by engaging in preventive health 
behaviors. Finally, the HBM has been primarily used to explain specific 
preventive health behaviors, such as obtaining screening examinations for 
cervical cancer. One purpose of this study was to test the utility of the 
model for explaining general preventive health behaviors, such as physical 
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activity as well as generic preventive medical examinations. Results 
indicated that the HBH had varying success with each of the three 
preventive health behaviors selected. The HBM variables were less 
successful In explaining the risk avoidance behavior of smoking. Clearly, 
the underlying causal mechanisms associated with risk behaviors were not 
captured by the variables chosen for this analysis. 
The third research problem Investigated the relationship between 
health habits and health status using two waves of data. The results 
indicated that health had a stronger effect on habits than habits had on 
health across a one-year period. However, both health habits and health 
status at time one were better predictors of those behaviors one year 
later. Because these effects were strong, any crosslag effect would be 
difficult to ascertain. Additional waves of data would provide an 
opportunity to examine crosslag effects in more detail. The interaction 
and perhaps reciprocal nature of health status and participation in health 
habits warrant further investigation. 
Limitations and Methodological Concerns 
The sample used in this study was overwhelmingly white and middle 
class. Future investigations should Include people of color as well as 
those in the lower socio-economic strata. 
Another limitation of this study was the lack of suitable Indicators 
for the core variables of the Health Belief Model designed to measure 
ideas about general health. As Klrscht (1983) observed, the measures used 
in the HBM should match the type of preventive health behavior being 
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studied. Therefore, If general health behaviors are being Investigated, 
global measures of perceived health susceptibility and benefits are 
necessary. Further research is needed to identify variables that measure 
global attitudes of seriousness of ill-health on daily activities, the 
susceptibility of contracting preventive illnesses, such as heart disease 
or high blood pressure; a measure of the value of good health; and the 
degree to which individuals believe they can control their health status. 
Missing from the analyses were measures of barriers to preventive 
health. For example, time constraints due to working and family 
commitments can be a major barrier, especially to behaviors appearing to 
require a sizable time commitment. Efficacy may be another barrier to 
behaviors that have some degree of complexity. Individuals may be aware 
of the need to alter dietary habits, engage in a physical activity, or 
conduct self-examinations, but may not know how to effectively engage in 
these behaviors. 
Structural equation modeling and the use of the LISREL statistical 
package to conduct the analyses provide the researcher with the means to 
address such methodological problems as measurement error and latent 
variable measurement. It also allows the investigator to make certain 
assumptions regarding specific causal paths, whereby paths are fixed or 
assumed to be equal. However, theory must guide model specification and 
any modifications should make theoretical sense, rather than being simply 
based on lowering the summary statistics. The measurement and latent 
variable models analyzed in this dissertation were exploratory in nature 
and must be replicated on other samples and populations. 
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The results of the panel data analyses point to the necessity of 
investigating what the appropriate time lag should be between panels. For 
example, the benefits of health habits on health may occur before a one-
year period, and a one-year time lag will not capture the effects, if any. 
The dilemma is, of course, determining the appropriate time lag between 
panels. This decision should be guided by thorough knowledge of the 
phenomenon being studied. Shingles (1985) suggests collecting panel data 
in short intervals in order to monitor the crosslag effects. Another 
question refers to the adequate number of waves. Certainly, two waves 
enable the researcher to relax certain modeling constraints, and 
assumptions of causality are easier to make than when using cross-
sectional data. Three waves of data allow greater modeling flexibility 
and means to examine more fully crosslag and simultaneous effects. 
Certainly, the antecedents and effects of preventive health behavior could 
benefit panel data analyses, and issues of health will most certainly 
continue to be salient as the population continues to increase in age. 
Implications/Applications 
Health education programs should be aware of life stage differences 
and the variations within each age group when formulating health promotion 
programs. Across all age groups, women are involved in issues surrounding 
health care and behavior. As such, preventive health behavior education 
could be targeted to women and consequently their partners/family members 
could also benefit. As the education level of cohorts continues to rise, 
there is a potential that later cohorts will be more informed about 
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preventive health activities. Providing health education early In life 
could potentially develop healthy lifestyle patterns. This may be more 
successful than attempting to change life-long habits. Health education 
efforts should target those with low Income, low levels of education, and 
those with limited social network contact. Certainly, these 
characteristics represent a challenging target population. 
Programs that promote participation In preventive health behaviors 
must be attuned to an Individual's place In the life course. Young adult 
years have been characterized as "the high plateau of strength and vigor" 
(Clausen, 1986, p.151). In contrast, middle age often brings an awareness 
of a loss of physical stamina and other physical decline. Most middle-
aged adults are able to continue with activities conducted in young 
adulthood, albeit at a slower pace (Clausen, 1986). Major Illness and 
death among friends and family may heighten the awareness of physical 
vulnerability. In addition, Neugarten (1968) noted that middle-aged 
adults perceived their own life expectancy in terms of the number of years 
remaining until death versus the number of years having already lived. 
The middle-aged group would also be a good target for health education. 
The results indicated that participation in preventive health behaviors 
for this group was positively affected by health concern cues as well as 
social network Involvement. Middle age may be the place in the life 
course where concern about health status is heightened as changes in 
physical stamina may be more apparent. 
For older adults who in this sample were aged 55-64, chronic 
impairments and Increased morbidity may just be beginning to be more 
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prevalent; however, most older and aged adults are able to adequately 
perform activities of daily living (Atchley, 1988). Health promotion 
policy has been criticized for excluding older adults (Estes et al., 
1986). This may be due to the perception that those beyond middle age do 
not have a health future to promote and the benefits of health promoting 
may not be as great (Minkler and Pasick, 1986). Certainly, health 
promotion can and should extend across the life course. The major focus 
of health promotion programs, however, have been targeted at younger age 
groups and designed to prevent premature death and disease (Minkler and 
Pasick, 1986). In order to have effective health promotion programs for 
all age groups, the definition of health needs to be redefined (Minkler 
and Pasick, 1986). Fllner and Williams (1979) suggest that the concept of 
health should be redefined as the ability to function in society and 
exercise autonomy, not solely the absence of disease. 
Any health promotion program must also take into consideration what 
Minkler and Pasick (1986) refer to as the link between response and 
ability. Providing Information about preventive health behaviors without 
regard to ability or efficacy to perform those behaviors increases the 
likelihood that changes in behavior will be more difficult to attain. 
Finally, the focus of this dissertation has been on the Individual 
level. However, individual preventive health behavior is only one 
approach to achieve a positive impact on health status. It is clear that 
other components are needed for a comprehensive health promotion policy. 
According to Estes et al. (1986), health promotion policy must: 
give credence to the social and environmental determinants 
of health...to be effective in Improving health status and 
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reducing health care spending.... Policy must provide for 
adequate Income, decent housing and a safe, secure environment. 
Advocating individual health responsibility for health is self-
defeating, unless society also recognizes and takes 
responsibility for providing for the social determinants 
affecting health (p. 66). 
Therefore, in order to be effective, any national health promotion policy 
must promote awareness and change on the individual level as well as 
promote positive societal living conditions. 
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